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• (57) Abstract: Drugs for topical administration which contain an EP 4 agonist as the active ingredient for preventing and/or treating 
■ diseases in association with bone mass loss. EP 4 agonists typified by compounds with the prostaglandin skeleton have an effect of 
| promoting osteogenesis. Thus, topical administration thereof is highly useful in preventing and/or treating diseases in 
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n&c i~i ot;i/^ ifett(4)t7xzjH^gi)U 
r 3 - 3 &, (i)7l<*^*fctt(2)c i-i or;i/^;i/«»u 
R 4 " 3 fc3\ (i)Cl-l 0 7;i/^SS fcft(2)7 i-M^ibl, 

25 (1) -CH 2 OH»> 

(2) -CH 2 OR 5 " 3 ^ 
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(3) 7K^& 

(4) -OR 5 ' 3 Ss 
(5) 

(6) -CONR 6 - 3 R 7 " 3 ^ 
5 (7) -CONR 6 - 3 S0 2 R 8 - 3 ^ 

(8) -CO- (NH-7^M-CO) r3 -OHi, 

(9) -0- (CO-T^y^M-NH) m . 3 -HS^ 
(1 0) -COOR 9 ' 3 Ss 

(11) -oco-R l0 - 3 a> 

10 (12) -COO-Z 1 - 3 -Z 2 - 3 -Z 3 - 3 *, 

(i3) ™Q> ^ s * *fctt Yv° h 

r s - 3 &c i~i 0 7;v^MStu 

r «-^wn 7 - 3 tt^«ibt, <i)**UK*£fctt(2) c l ~ l o 

15 *;i/S£SfoU 

r 8 - 3 tt7 x^;v*-egm^nfe c i ~ i o 7)v*)vmzmt> u 

r 9 - 3 (i) l ~ 3 ffl© c 1 ~ l o tjwi&s c l ~ l o toi^ fc 

07 ;^M> ^feji(2)i~3»ci~ior;v^;vS. ci~ior;i/ 

R 10 - 3 yu (i)7x=;vati;fttt(2)ci~i 07;wi«**tJU 

Z 1 ' 3 ^ (l)Cl~15 7;W^ (2)C2~1 5t;v^t-v>Ss £fc 
fcfc(3) C 2 ~ 1 5 t;1/3t- 1/ >S^*t> U 
25 Z 2 " 3 fciu (D-CO-Sk (2)-OCO-&, (3)-COO-ak (4)-CON 
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R 11 " 3 -^ (5)-NR 12 " 3 CO-S, (6)-0-Ss (7)-S-S, (8)-SO 
-S, (9)-S0 2 -Ss (lO)-NR 13 - 3 -«, (ll)-NR 14 - 3 CONR 15 - 3 -^ 
(12)-NR 16 - 3 COO-» N (13)-OCONR 17 " 3 -«s £fcfcfc(14)-OCO 

5 Z 3 " 3 ^ (I)tR^M^s (2)0 1^15^;^;!/^ (3)C2~1 S7)W-ft 
(4) C 2 ~ 1 5 T;i/^r-;i/^ (5)ring2 3 , £&&(6)C 1 ~ 1 0 7 

)izi^>&, ci~i07;wwSs ci~107M;i/-nr 18 -. 3 -Ss 

tfclir i n g 2 3 -?Ii^tLfcC 1-10 7;^;i/S^St>U 

R 11 " 3 , R 12 "\ R 13 "\ R 14 "\ R 15 "\ R 16 ' 3 s R 17 - 3 :^^ 18 - 3 ^*!^ 

15 E 1 " 3 }* 

(1) C3~7^^P7;V« £tzl± 

(2) r ing3 3 £»U 
E 2 " 3 i± 

(1) C3~7^^P7MJ^ 
20 (2) r ing4\ 

(3) r ing5 3 £»U 

ringl\ ££tfr ing5U 1 ~ 3M©R 21 - 3 £ £tf/ZM±R 22 - 3 

r i n g 3 3 }± 1 ~ 2 ji0R 21 ' 3 T-Sm^ tLT 4> J; < , 
25 E 2 - 3 {3J:oT^to^tl^)C3~7^^P7';V :a F;i/a^ ^-Tlffi^R 21 " 3 * 
fc{iR 22 ' 3 T-fim^nT*5 £ £ fc 1 ~ 2 iliOR 21 - 3 ^ J;rj/^fc^R 22 " 3 
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ring 4 3 M-f lMOR^WmhtS * 6 C 1 - 2WR 21 " 3 
5 fcfcfcr ing2 3 »R 23 - 3 'eg^tir'fe<t<x 

r 21 - 3 {±s (i)ci-iom;vSs (2)ci-ior;v=i=¥2/a^ 0)^p 

yvf^K (4)-bD& (5) l~3i@©/Nny>S^S^^tLfeC 1~ 1 

R 22 " 3 ^ (1)C2~10 7J^-^ (2)C2~10 7iV«S> (3)C 
io i~iom;^ (4)*«* (5)-NR- 3 R 25 - 3 *, (6)C 1-1 0 

r/i,=i***«**ftfcc i~i omM, (7)i-3f@©;Nn^>M 
^■emfcstifcc i~io 7^3^ttl«^ftc l-io 

(8)-NR 24 - 3 R 25 ' 3 »^e^^ c (9)r ing6\ 

(10)- 0 - r i n g 7 \ (11) ring? »T? WSftfc C 1 - 1 0 r/P** 
15 (i2)ring7 3 fBm^feC2-10r;^-;^ (I3)ring7 3 

smmntz c 2 - 1 o (14) r i n g 7 3 T*Mm^tifc c 1 - 

1 0 7 fr* ( 15) - 0 - r i n g 7 3 -?!fMI£ ftfc C 1 - 1 0 
Ms (16)-C0 0R 26 - 3 ^ *fctt(l7)l~3ffl©^ny>JB^-C«ft*iifc 
C 1 — 1 0 T^IO ^ri/^^St) U 
20 R 24 "\ R 25 - 3 43J:t>*R 26 " 3 (i^^»37:b-C> (l)**M : ?*fett(2)C 1- 
1 0 7)V^M^t>U 

R 23 " 3 ii, (l)Cl-15m^ (2)C2-157^=^ (3)C2 
~157M-jVa, ^cli(4)Cl~107;V3^>is C1-107M 

***a*fcttc l~i 0T;v3r;v-NR 27 - 3 -«mm^^c 1-1 o 
25 7;i/^;i/S£*fc>u. 

R 27 - 3 (i, (l)**JR**fctt<2)C l-107W**SfeU 
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ringl\ ring2\ ring5 3 > r i n g 6 \ :fc«fctfr i n g 7 3 
(1) HB*fci±^#l^3ftT^TfcJ^C3~l 5®#Jg> -SSfc 
5 (2) «*JR^ MM^*«kOT«*JB : ? 1 *&aW*n*l~4flitZ>^7 t P 

r ing3 3 £cfctfr ing4 3 l±, (i)^;c-;i/S> (2)7i-JV& Sfcfc* 
10 ring6\ £cfctfr i n g 7 3 tt 1 ~ 3 fI©R 28 - 3 T-ggl£ftTfc «fc 

R 28 - 3 fciu (i)ci~i0 7;i/^;v& (2)C2~i ow=;Ht 0)C2 
~iom=;v& (4)ci~i07;i/3^ (5)c i~ l 0T;un^ 
^ST-em^tifcCl~10T;i/^;^ (6)Any>JS?> (7)*»3k (8) 

is 3ffl0^D^>jB«*!ft*^fcc i-i or;i/3^s/*«»*nfcc 1 
~ i o 7)i*)\s&%mbto 

fztdU 

(1) T a *!K froX 3 #-CH 2 -*T-&*K ^A^A 1 " 3 

£&fcU fr^D'ttD 1 - 8 *^?-*:^ E 3 &E 2 - 3 £iSt;bU 
20 (2) ring5 3 iiC3~7^^D7;Wl/is 7x=fl4 f^-i^ 

(3) ring6 3 i)S7x^SWi:^ 7i^SI^< i:* lffl 

©R^T-gi^ftws&^-f&o ] 
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ix) (i-3) ^TTsZhzfc&mfrbm&tizib^ *®imm 
mm, 

x) -Ms* d-2) 



xi) HftoS (1-2) T'^tlS7°P^^^7>^>^#^ ^O^MSttffi* 

(i-2) «W7nx^^>y>ii*> 
xm) -aaa d-3) 



15 (£rti0|BWtfriBviii) ©fflfteH ) 

xiv) Hte* d-3) ^£ft*8-Tif:/n**^>5>>R^ 





OH 
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xv) (i-3) Tr7jk$ft%8-Ty7uz*y7y¥>mmfc, 

xvi) (1) (15 a, 13E) -9-tf*V-l 5-t Pn**>-1 6 - (3 
5 -^DD7x-;i/) -17, 18, 19, 2 0--r b^;i/-8-Tif:rn 

(2) (15a, 13E) -9-tf*V-l 5-bKD^fS/-l 6- (3-7 
xrjl/7i^) - 1 7, 18, 19, 2 0-^ b7y;V-8-Tif7D7> 
h-13-x>|g s 

10 (3) (1 5a, 1 3E) -9-^^rV-l 5-tb*D^>-l 6- (3-^ 
f;V7xrjl/) -17, 18, 19, 2 0 — r h 7 J )]/- 8 -7V V 
- 1 3 -x>^ N 

(4) (15a, 1 3E) -9-**V-l 5-t ]«P**>-1 6- (3-7 
MD7x-jl/)-17, 18, 19, 2 0-^h7y;i/-8-T-!f7D7 

15 f-13-i>i> 

(5) (15a, 13E) -9-**V-15-hl*n*$/-l 6- (4-7 
MD7x-;i/) -17, 18, 19, 2 0-5r h ^ y ;V- 8 -Tlf 7D7 
h-13-x>i, 

(6) (15a, 1 3E) -9-**V-l 1 6- (4-* 
20 ^;i/7x-;i/) - 1 7, 18, 19, 2 0-xh7 7;U-8-Tif7-n7 h 

- 1 3-x>^ 

(7) (15 a, 1 3E) -9-#*V-l 5-t Fn=^>-1 6- (2-* 

Wx-;i/) -17, 18, 19, 2 o-x)^y;i/-8-7'if7'DX h 

-13-i>ls 

25 (8) (1 5a, 1 3E) -9-^^V-l 5-t PD*$/-1 6- (2-7 
MD7x^) - 1 7, 18, 19, 2 0-^h^7;i/-8-7'1f7D^ 
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h - 1 3 

(9) (16a, 13E) -9-**V-l 5-th*P^>-16- (3-h 
^MD^Wx^-H, 18, 19, 20-7^^-8- 

Tifrro* h-i 3-x>m. 

5 (10) (15a, 13E) -9-^V-15-tKD^>-16- (3-^ 
^7x^-17, 18, 19, 20-rh7^-8-7if^ 
h-13-x>i, 

(11) (15a, 13E)-9-W-15-tFn^-16-(3-i 
Wl ^)-17, 18, 19, 20-rf7yiV-8-7f^b 

10 -13 -xVISn 

(12) (15a, 13E) -9-^V-15-tKD^>-16- (3, 4 
-W*D7x^)-17, 18, 19, 2 0-:rh^;U-8-:Pif 
7°PXh-13-x>^ 

(13) (15a, 13E) -9-^V-15-bFP^>-16- (3, 5 
15 -W*07x^)-17, 18, 19, 20-:rh^;U-8-T1f 

(14) (15a, 13E) - 9-^V-15-bFD^-16 - (3-7 
oW x^)-17, 18, 19, 2 0-rh7;;V-8-7f7H^ 
h-1 3-x>&„ 

20 (15) (15a, 13E) -9-**V-15-tPn**-16- (3-^ 

m7 x-;v)-l7, 18, 19, 20-fb^;v-8-7lf7 , nx 

h-1 3-:OUU 

(16) (15a, 13E) -9-tf*V-15-tKP^>-16- (3->f 
V7nKM^>7x^) -17, 18, 19, 20-^h^;v-8- 

(17) (15 a, 5 Z, 13E)-9-«V-15-tpD*3/-16-(3 
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-h>j7MD^f;i/7x-;i/) -17, 18, 19, 20-rf7;;v- 
h-5, i3-p^ym, 

(18) (15 a, 5Z, 1 3E) -9-#*V-l 5-hl«n*2/-l 6- (3 
-^;i/7i-Jl/) -17, 18, 19, 2 0-xh7^;i/-8-Tif7°D 

5 Xh-5, 1 3-S>x>BU 

(19) (15a, 13E) -9-t^rV-15-tKD^>-16- (3, 5 
-^fA7xr;v) -17, 18, 19, 2 0-^ S )V-8-TV7 
D^h-13 ~^>^ 

(20) (1 5 a, 5Z 3 1 3E) -9-**V-l 5-t h'P^>-l 6 - (3 
10 -^OD7i-^) -17, 18, 19, 2 0-^ 

X h-5, 1 3-^x>^ 

(21) (15a, 1 3E) - 9-W-15-th*D^>-16 - (3, 4 
-y7MD7i^l/) -17, 18, 19, 2 0 h 7 >U1/- 8 -TMf 
7D7f-5, 1 3-^x>iL 

15 (22) (1 5 a, 5 Z, 1 3E) -9-^^rV- 1 5-t KD^i/-l 6- (3 
-7MD7i-;i/) -17, 18, 19, 2Q-^Yv;)\<-8-T*?7 

DXb-5, i 

(23) (15a, 5Z, 13E)-9-**V-15-kKD^>-16-(4 
-7M07x-;i/) -17, 18, 19, 2 0-^h^y;i/-8-7"!f7° 

20 D7F-5, 1 3-i^>^ 

(24) (15 a) - 9 -Jr*V-l 5-th'D^>-l 6- (3-^;V7i 
-17, 18, 19, 2 0-t- h 7 8 -T'if 7°nx^ >^ t 

(25) (15a, 1 3E) -9-^V-l 5-t h'ndr^-1 6-7x-;i/ 
25 -17, 18, 19, 2 O-t 1 h7y;i/-8-7 ? if7°DX 1 3-j:>^ • 
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;i«3 J: tr* n e> ©SWT* tb % o 

^>^;k ^3^>;k tf^w ^s/^as^^v 

*-;k ^>^-;k ^swk ^t^k ***-;k ;=;k t^K t>y7 

^>^-;k ^^-t-;K -s7°^-;k #*^-;w t 8 * 
- ;k ^>^-;k ^-fe-;K ^^-;k ^-^^-^ ^ 

*n8iffl#*x C2-1 or;i/=3r-;v«ii{i> rnK-^ ^ 

-;k ^>^-;k ^s^w ;w 5 s 
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ffilffl*^ C2~l 5T)\s*=.)imtlZ, 7Dt-;K ^ 

U ^>^^^U>^ ^7°*^ 

10 ffli&EWPK Cl-47^l/>fcft> x^-l/X 

Cl~10 7Ml/>SJHt p<^lx> N x^l/X HJ* 
?b7^I/X ^y^^^-l/X 

15 T-&£o 

*MJW*^ C 1~1 5 7)\<*l>>&tte, x-?-V>, h'j* 

3-\s>^ ^h^^^-l/X ^>#^l/>> ^^rit^^>>N 

y^^x ^ft^f-ux e^-rft^ux f 

*9i«B#+x iiil©C2~ 8 t;i^xu 2l#fcHB£fcB:2ffl 
(Dum^Z^LZ&t), x^-l^X 7°n^xi/> s ^-l/>, 
25 — 1^> N ^^-te — 1/ >\ ^r-l/^ ^-^75 1 -1^> N ^.>^i?x- 
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^xXX ^-te-XX ^!/^xXX ^x^XX 

y*-VX yHz-VX ^x-te-XX FtMz-I/X HJr^l^X 

5 #n8itt»^ gjfi0C2-4r;v*=i/>Si:ttN x:f-xx rut:- 

XX 7^-Xv2£T?&3o 

OHa«^ft*bT*D, x^-UX 7nK=l/X 7*=1/X 7*5? 
10 XX ^7^= XX ^^ = VX #?:f-XX ***SM = XV 

$IHffi|ftik C2~l 5T^-^>IJ:^ x?-=XX T'DK-UX 

T^xl/X ^=^>-XX ^\7°^xXX ***-=XX 

y--l/X x*>=XX ^r^^X K^>-XX HJFX^X 

fcHHiffil*^ C 1-1 0T;V3^>«£&> *h*X xh^X 7"n# 
*X 7>*X ^X^l/^X ^Xl^X ^T^fr+X tf* 

f-;i/fr*x xx;i^*x ^x^^x«J;^tie»©»#T'$)i.o 

20 7DK^ ^isJUtts 

t7xzMJ:lt 2-7x^7x^1, 3-7x^ 
25 7z^Slfcli4-7x^V7x ^;V*^^B*"T * o 
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y-f;K ^y$Mfr, ^IrV'Ok ^7#S'()W *>?9J4)^ 



1, 3 



15 4*1* U *g£#©2^04ft*ttW;b&V^ ff*U<ttx 2, 5 




5 



2 
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t fc » ? p ^ e> 2 ^M-o^* 5 tat 1^ $ ©> 

^ >Jy< & 

A'jx uji/y, jvu-iisy, -tux M/*=>x 

15 77-x fDi/x hU7°h7r>> 7x;^^>E u 
yx tx^x p-ry-y, >n 

^ijx ^vp'f^x x /^Ta * 

20 0ra»J;^Tfes$nfc^©*)^^n§o 

F'J7MD7tfjv& 9-7)\s*u~)v* h*^ 
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5 ^\/U^>s b^U^X K^y^ 71-b KnblU^X ^-tFn 
Kij^X 71— b Fn7-B K>, 71— b FD^T-tfbX rb7tb'Dt 

v^r\/-;i/ Wvf-TVVVy) . f h^tKn^Wx 7i-bh*n 
10 3-^-tHfbx r^tFD^x ^-tFnm'KX ^e;i/*U>s 

#8i8«*K -S5tfe^WM^nTV>T*J:^C3~l 5©m 

15 ^D^ItX :^7n^7°77> N i/tU^P^l/^ $/^7Dy7 r ->> 

i/^n^>7 1 > N ^^n^^-fe^N S^p^t^X i^P^^X 5^ 

20 'O-tfx 71— b KP'O^ux 71— b 

h'DTX^X -O^X 71— b FP^f -f>^> N ^-7^l/>> 

kFDt7^UX rh7th*Dt7^I/X 71— b h* bX ^7° 

#l/>> 71— b h*D^s7°^l/>^ tT7x^l/> s as-O^tX s--T 

25 t>M/X T>h^-feX 9, 1 0 — 2-^b FD7> h^-feX XtTO [4. 

4] ;-yy, ^to [4. 5] xftx xbp [5. 5] ^yFiiv, tr-> 
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>7U [2. 2. 1] ^7°*X Ifi/^n [2. 2. 1] ^7#-2-xX 
tf^^n [3. 1. 1] ^7°#X tfS^u [3. 1. 1] ^7^-2-x 
X Kf*P [3. 3. 1] -2— KS/^n [2. 2. 2] tf^ 

*x tf>>?n [2. 2. 2] r^vy^x 

5 VX*>^tfW5>*^o 

a^umttGts. --®£it&£®tfiffiai<ti-t^'C%&^3~i 5ft© 
tmJtW^fea^*^* i~4ffl©^nM^^tfx 3-1 5 
, JT s;_- ;K ^ h ^s/_- ;K K^y-;K K'J^X fc^>XX tf'M^X 

Kij^x r-etrx ^r-eex 7?x K5x t^^x 
15 t^x **ih?kx my^K^ rrvrv-*, ?7i». ? 

-f>KU^X ^/^^X ^fV^>^77k ^>^7iX 

ijx 3vd^x t°ux 7#^xx 7ry^x t^^-u^x . 
20 wjx xwux ^>^^-^^-;v> ^x^r\/- 

;k ^x.M^V-;k !?u*>s ty^WKX ^>vWMH?£ 

f-Tyr-BKX ^W^KX ^X^TtftfX *>V/7 7ifX ^ 

25 7^"JJ?X 7xt^X ^//7 7X ^V^X 

x 7x ;^yX 7xyiHhXX 7i^Wa ^T>;*XX 
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5 yyx 'fS^VUx 4 5*V>;yx hyiTVUx hU^vnjyx 

rh7^'JX rh5^'jyx U X fc^'J^X ytFDKU 

Dtf^XX ^7^^ ^kKntf'J^XX rh^kpDK'J^X 
;vtI»Di;iJ$y>, i?tFnt'J^>> rh7fcFD^'J^X ^ 
10 -tKDbt'J^XX ytCDT-BK^ fb7t Fnr-BKX ^-t h* 

3M?KX #3Mz*X ^kF077X rh7tfD77X 

SJfcpnt^x ^ h^fc tf^ X ^hFotHtX rh7t Fn 
**-feKX ^-tFDtHKX- tM^X t^-x^X ytpDW. 
15 xX rf7tFDf^7iX i;th*P^t7X rh7tFDftb; 
5?X ^tFofikX t 1 h5t Knf-xKX ^-t Fnf-xKX y 

tKow;-^ rf7tFn^;-;v (rt^/y^xv) , 

» N ^t^nf7^;-;K rb7tFPW-;i/ (fWJ^Xv) > 

Kn77if x 5 1 b7t KD79if x ytb*a^W7^-;K ^ 
h7th-n^w;-;i/ (**tf5>rv/»;5») N s?ti»c*w>, 

25 *it-t?t:x ytKD*W^KX f h7t|«otW7^A 
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rh7tFD^;'J>> ;^tFP^r;'J>, ytKn-fV^'JX 
7tFn-fV^'JX M-tFn>fV^'JX ytFn^^r^X ^ 
F7tFD7^7^X ;i-tF07^7^X ytb'Dt7f'Ji?>> ir 

fh7ki'nWrA ^-hFP^'JX ytFP^'JX ^ 
F 7 tFPXvyJX ;l-tfDXv;'JX ^>^;t#frx ^t. 
Fd^x/W^X j?hKn^;WX K7^€^'JX y 
tFP^>^^«> ;^tFP^>^W^-;K ^th'D^X 
^ rv f_; K ;^-bl'P^>yf7^K 5>fc Hn^>^-f 
;^tb'D^>^^^K ^hFP^MkX rb7tFP^ 

>^/7^x, ytpn^WKX rF7tFP^x;m-t;x 

^X^^W^x ytHD^WtWKV, rF7tFP^X^- 

#U-Bt:x Fn*;w^/-;x fF7tFPM/^-JK ^-t F 
n#;w^/-;K ^tFP7^'J^X rF7t pnr*ys>x ^-tF 
d7 ^ijj?x j;tFP^x;77X i;tFP^x;wix x 
i>7tFP^x;77x fF7tpp^x;wxx /v-tpn 
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D [4. 5] 5^>, 3-^1f^fc:D [5. 5] 1, 3, 8- 
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(2) tiftTt®MSlSli> (^dd^^x 

m, mmm) %>L<&ztiz®m&fo m^m/mmm) ^ o~i o o°c 

(3) tm*mftmz£zi&mBLfa^ m«* mm fr-rm c^h 
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^ffi^fc{iSnET07j<^MMT^fe}i«^> ; &- , >A#ffiT. 0-2 0 

(4) ^';;i/£0J^^^{ix ^J;tfc^ 7X£?MJb9 3*$l« (rh7 
h*£M^-£> 0~4 O'CO^T'fr&fctl^o 

(5) &m%m^B&um%.j&te. m«x m^mm mm, pH4.2~7.2© 

(6) ^sm^m^mms^ 0o*k> (s>*dp^>> 

f^T-^ t:nV$>>«) ^ Him mm, m 2-xf-;w\*i;->^ 
^i^/tfeftWI (2-x^;V^^>^hU^A> 2-x*- 

(OK — tfHbtrx (h'j7i=^70) 
i)A (n) ^ BWf^s^^A (ii) > 8Mb h';* (h'J7x-M77^) 
D^«7A (I) ^) SJBMTn 0~4 O°C0fflft"Cff*:btlSo 
Sfex ±§EJ^fc i &N 0I*.WIn T. W. Greene, Protective Groups in Organic 
25 Synthesis, Wiley, New York, 1999 Kfa8£*lfc#8sC<t JWfiifiSife*ff 
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U;i/Ss t-7?))/&> h'J^DDxfM, ^>^;v (Bn) & 7it 

5 ;i/ (MOM) & (EE) S> ^ 

(MEM) at, h7t KntT7-;i/ (THP) hypWl/S/U;!/ 

( T M S ) 3k h U x^-;i/-> U ;i/ ( T E S ) & t - U ;U 

(TBDMS) t-7W7i-;i/^'J;V (TBDPS) T^-fc^ 

;i/ (Ac) & t?AnK;i/S, ^'w^va. ^>^;v (Bn)4 p-* 
10 b^r^>» 7iJW^^*M-;i/ (Al 1 o c) Ss 2, 2, 2 
-hU^DDxhm;i/» (Troc) imifimfbtlZo 

h^-i/ib 7 VJVtti/iJ (Alloc) 1-^ 
(4-t7xxjl/) iKi/AJ» (Bpoc)S, hU7;i/ 
15 t07t« 9-7Ml/=^ (Bn) 

&p-^ hdf-s/^yy;i/at ^>^;^^s/^^;i/ (bom) & 2- (b 
>;^f-;v^u;i/) iF^fA (sem) i?«^§o 

20 * ^>;i/& 7^1s s & $ ;i/*©ffi^« lt t±, 

±fB t fcfiJWfc 4>*JB tiPOl^CMt g 5attfftn«W CIBJfe* ftfc 
l^o 0S£ T. W. Greene, Protective Groups in Organic Synthesis 3rd edition, Wiley, 
New York, 1999 fcffitt £ ftfc * © *W ^ 6 ft * o 

C cafl¥-C S? 5 c i: TJ 14 » S £ ft 6 ©JMSSJfo v ^ 

2) -JKS (1-3) W£ftM^rtJ©?*N T 3 «^M^^»U * 
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o 1 3 - 1 4##-»B£**b"r'fb'&*9N T&t>%* HKS (IB) 



5 -K (IB) -c^StiSfls^tifcis -« (m) 



m ^xm&ommm^ntz n c a t> war* c *:#t» t *<> 

$ ;k x*y-;i/«£) s ^>-t?>m (^>^x h;vo:>^) N 

ttJPffiT0**M«T*fctt^*7 , > i E=^A#S^ 0-2 0 0°C©M 




OH 



O 
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3) -&& d-3) tf^nafls^*©^^ T 3 «^M^«fc«^ 
tk r^to-fex -« do 




-jks; (ic) -ZTr^nz^mz, (iv) 




10 dsbs-ts 

^) ^a-Xb&J (n-v>tt* (2, (4-* h^s/7x-;i/) 

-1 3 3-^7-2, 4-^7x^>-2, 4-y^;i/7-f )*) . E 

4) (1-3) ^<**l,Sfli£«l0"5fc> D 3 #-CH 2 OH*£» 
-Tfefc^ HKsS (id) 
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,R 5 



.20-3 



(ID) 



(ID) X^ZtiZfc&WlZs (V) 



R 3 °- 3 !iCl~10 7;i/^l/S^U *0fl&©iB^fcJ:fiffBfcKfc 

«esofl»«aEjiS fcfl-r - c <t & sbsi- s - 1 #-e § a • 

«BH6©jIJ4fiiaEJ® ttlWa £ mMW%&£ «t D frfc 5 £ £: 3 o 
15 5) (I _ 3 ) Tf^gcn*<t^«!»CD-5 D 3 #-CONR 3 - 3 S0 2 R 4 - 3 

& -CONR e ' 3 R 7 - 3 ^ -CONR 6 - 3 S0 2 R 8 " 3 ^ *fcl±-C0- (N 

h— 7*5. y gas- c o ) m . 3 - o Hm&mt>t<b&®. -r&fc^ hkss (m) 



5 
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(S*. D 3 li-CONR 3 - 3 S0 2 R 4 - 3 & - CONR^R 7 " 3 ^ -CO 
NR 6 - 3 S0 2 R 8 " 3 S> *fctt-CO- (NH-?^iiS-CO) m . 3 -0 

-ttS (IE) •Cw*tl*ft^»ll±N HKS (VI) 



HRsS (vn- l ) 



fcfcfc-flfcS; (vn-2) 



15 fctt-JttS; (vn-3) 




10 



H-NR £ 



J S0 2 R M (VII-1) 



H-NR 6 *R 7 * 



(VII-2) 



H-NR M S0 2 R £ 



(VII-3) 
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t^xm^itmmtm^M^m^-ro ) -cmzn&fc&to- * 

fcfcfc-JfcsS; (VII- 4) 

H-(NH-T $ y itg§*-COWOH (VII-4) 

(5$#, -r^t©fB^«lufB^^ICi5i*^^t>r^ -JKS: (vn-4) T-^ 

io (DK/^'f Fiffl^fc 
(2) 

(3) te^fijiM^s^S^WfetiSo 

(l) st;^ 0!l2.fcJU (*n 

15 p*;va, y?nn>*x yi^^x-f^ rh5tl«D77Vf) * 

0~4 O^OffiftTJ^S^SZfcfc^&frfckftSo ($> 
<firt-H;*A*«<S) &Mvv^ Ffc0-4 0"C-CS«**Sii: 

25 (2) S«*RzM»*JB^S#»tts 00*«n 
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^fcMW^ ^»(t:U^X hUxW^^ ^W-'JX 

5 |fel«^(^DD«x^K ^DP^V7^) iX 0-4 
D^^X J?xf;n-r^ rh7tFD77>^) ^ T^>^0~4 

(3) w&m%m^zis&&s t}M>mt7$>n* i«i 

io (?nn*;i/2^ ^dd^^x y^f;»A7^ K i^ifM-r 
»#STs Hfi^J (i, 3-ys/^n^s/;v*;i/^y-< ^Mdcc), 

l_;c^;i/-3- [3- (y^^r^y) S F (E 

15 DC)s 1, l'-*M-;^^^KCDI)> 2-70P-1- 

propanephosphonic acid cyclic anhydride N PPA) l-bh*D^> 
(HOB t ) Sfcttl-^^JUl/tf^;!/**^^-/ 

h y ry-fyTtft^z-frm^te^X', o~4 o°CT?aiS$*aci:fc«t i)^r 

20 &fc>tl3o 

(1) > (2) *5cfc^ (3) ©jafcfct, 

6) (i_3) -C^tlS^raflS^SKD^-fex D 3 #-0- (C0- 

25 r^y^a*-NH) ra . 3 -H*^fe»-OCO-R 10 - 3 »St)t-<b^ -T 
&fc?3s HK5* (IF) 
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OH 



(S*, D 3 l±-0-(CO-^^^^a-NH) m - 3 -Ha$fe{±-OCO 

5 -fia; (if) "Cmi<ft*fc&®&s -itsst (vm) 



R 31 - 3 {i-OH», *&tt-CH a OH»**t>U *©fl&©fB^tt 

Altera i:*****)-^ ) -jk (ix-d 

HO-(CO-T S ^ ^§S-NH) m . 3 -H (IX-1) 

10 (5£*> t*>X<DtottWB£toVMtfi&&t>tW* HftsS (ix- 1) Tfw 

K (DC- 2) 



15 (5£<k R l °- 3 \tmBtm^M^^t>To ) T-^£ft^b-^£^;wWb 




HOOC-R 1 



,10-3 



(IX-2) 
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(2) m&m&®*H^**&- 

(3) m^n-^m^^m^m-f^Mo 

(1) K4/B^3#»*k 08*«* *;v^*>te*^« (*n 
^ h-2 0°C~MMJ8T*£OS<*-e\ ftfenfe^?^ (t: 

io u^x h'jiw^x s^^^ijx y/w^K'jy^ 

f{j n o~4 o°C0Sft-CSJ6:$-&Sii:fc«tt)fT«it>tiSo tfes #*8$8!K 
15 *lMb^V#A**«*) iA7^ ^0~4 0°CT»£Jft£-tf3 

(2) ^^Kjifck«!i*fflv^*^ttx mau 

#£fc&Mgr£\ IS(K'J^X HJx^;vt^X ^W-'JX 

0 •C-CEJfcS # ftfcfi£^*«i*%*i»II ( £ p d 2^ y * n 

25 -4 0°C-CKji6£"£SEfcC«fc DfxfcfcftSo 

(3) tt^Jft^^*^^ 0O*.«n £;i^>te^=i--;i^ #t* 
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(^nn*M> ^no^^x i?^fji/^i/A7^ K ^x^;i/x 

gfctt##£T. «S^J (1, 3-ys/^D^2/;i/*;i/^y>f ^ H (DC 
5 c) % i-x^;i/-3- [3- (y^^i/r^y) 7-nt^;v] $ 

K (ED C) 1, l'-*;Hl?-W§^;-;KCDI)> 2-?DD 

-l-^^i/t'J^-7A3^ i-7 a nt?;v***>I?^«$) (i- 

propanephosphonic acid cyclic anhydride N PPAj^O^fflt^x 1— tKn^rS' 
^>Xh'J7^-;i/ (HOBt) fc/i^afrJfl^&^TN 0~4 0°CT-M 

10 s-sacfcCiDfrfctofriSo 

jinfe (i) > (2) (3) okj«;h:> ^-mfc^attar* (^ 

7) _ M (i-3) T-^n^*»^ti0^^s D 3 #*;i/^;uS£li 
15 t>tfc&tos t.tzt>*>-WL-& (IG) 



h&5£ (ig) Tf^^tia-fb^Btts -»s$ (X) 




OH 
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(1) ~yB.it (Swern oxidation) <&M1^£#&» 

(2) 7 s 7,-^— (Dess-Martin Reagent) 

(3) ^>*° (TEMPO) UM&m^ZfiWi 

io ^^satiwait^ t, 

(1) *7>B*fi3ftffl^s;friSfck ma* (^dp*j^ 

15 ^i^i^ux n-i^^'J^x vyw*s9xi [5. 4. o] £ 

V-^-fe— 7 — x>^) k-7 8~2 0^^&tf3£fcfc«fcbfT&;bftSo 

(2) 5*^-v-^>KSI*M^a*»l±s 09*.«x (^PD* 

^HD^X 1, 2-^DDX^>, f F7th*D77X r 

-feh-hu;K t-^W3-;i/«) ^ r^-v— (1,1, 
20 1- h UT-fe h^S/- 1, 1-^tKD-l, 2-^>^3-pdrV-;i/- 
3- (1H) ©#&T\ (KU^XS) ©#&T£fei±##4 

Tn 0~4 0°CX*%.fo£ : &%Z£fc&r)fi-&t>ti% 0 

(3) (?nn*;vA, s> 

182 

Copied from 09026099 on 07720/2007 



WO 03/009872 



PCT/JP02/07385 



» (|i»Kf^ h U *A, h V £ A3£) ©#£T3;fc»#£T, 2 

10 0~6 0 a C^£/S£^3£fcfc£bfT&;bti£o 

BUbKJfc tbTft, ±13 b tz&ft & JB fr^jllRfft C7;V3-j^^r 

PCC (Pyridinium chlorochromate ;^nAttJ'J^-!>A) 
= BMti>f ^ £ * K'jy § ffi-fc * fc T comprehensive Organic 

15 Transformations J (Richard C. Larock, VCH Publishers, Inc., (1989) page 604-614) 

8) HHs* (1-3) D 3 ^-COOR 2 " 3 

& -coor 9 ' 3 ^ ^7i(i-coo-z l - 3 -z 2 - 3 -z 3 - 3 a^to-r^ 
20 %x f fcto^HBsS (m) 



(sfctK D r 'li-COOR 2 m -COOR 9 " 3 & iifcfi-COO-Z 1 " 




OH 
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-« (h) T-^ftaibiM^ -hes* (vi) 



5 (^ t^x®m^i±mBtmtmuk%mt>-to ) ^^nsfb^ti^ 

HK^i (XI- 1) 



IUD^fft^»-r 0 ) T*^£*i3ftim tifcttHKoS (XI- 2) 



fcttHtfc* (XI- 3) 



15 timtM**&to*#* z 1 - 3 - 1 -Z z - 3 - 1 -Z 3 " 3 - 1 SfcJ:oTgt)^nsa 




R 31-3 R 2-3 ^ 



10 



•R <XI-2) 



R 31-3_ Z 1.3-1_ Z 2.3.1_ Z 3.3-1 ^,.3) 
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-flfisS (XI- 1) (XI- 2) *«fcV (XI- 3) fcfcW^ R 31 " 3 #7.k^*£ 
(XI- 1) (XI- 2) :fc«fctf (XI- 3) fcfc^Tx R 31 " 3 ^VnP^> 
5 x h?fc b*n:77>x 5?*^^ i^xf;n- i>*2-}\/7 

J±m) ©#£T> 0-1 5 0°CT:BLjfo£^%Z£££K>fi-&5ztti i -C%%<> 

&as© mm&j&& mm t munis & t «t t> fife -5 - £ #-c * a 0 
10 9) d-3) ^snsfb^©^ E 3 ©m&*#^^s-e& 
s -fbi^&s - h p *© MTcSjiS era -r z.biz&y) jsmt % z. * -e s a 0 

15 [x-x;i/^ (09*. f h7tFD77X V* h 

3^>x*>\ yx^s-rM) > r;m-;i/5R (09*.BU 7<^y-;K 

(0iufc£> r-fehx ^^;i/x^^h>«) , -h;;w& (092. r-t 

20 x^;k mWi*tz\ttM<D2&±.(Dm&mmm ^ 7X^«^ (09*.^ 

r^jK ttMM/T^A*) ©#&Ts MIS (00 

« «1E«*Kn *t>M, ?Yy7)V*u*t?mm) £tcl± 

25 itm ©#ST^fe(±^#4T> tE^fe»inffiT©7jcm#HMT 

tfcfcfc^TV^x^A^&Tx 0-2 0 0°COSST"fTfet>n§ 0 ^^ffl 

185 

Copied from 09026099 on 07720/2007 



WO 03/009872 



PCT/JP02/07385 



(ffi«B> ^ ^bXX, &JBV>T\ 5 0-15 0°C(DU& 

10) (1-3) T*^£*i34b£TO5^ T 3 «^®?^»U 

^x 3 ^-cH 2 -s^tft^ (u) 




OH 



(5^ r^T©sB^^BufBhi^i«i*^*t)-rc ) ^irs^Mih^mmi 
(u) -c^stiafli^fcJu hues (xii) 




HKa (xni) 

5 OHC — A 3 - — D 3 (XIII) 

i ) i - 2Mo c i ~ 4 7)]s*)m-cmmznx^x % ^mmo c i ~ 7 
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2) l~2fi©C l~-4 7)l*)\'&HWWk£fo'Z^Xb £^it$l©C2~7 

3) 1~2{@©C l~4^;i/^r;VST"em^tlTV^T i fe { fcV^itll©C2~7 
5 A 2 '" 3 f±-G 1 '" 3 — G 2 " 3 - G 3 " 3 -*^t) U 

i) 

2) i~2i®c i~47)v*)\/m-zmWk$nT^x% k^mmvc i~3 

10 3) l-2ffl0Cl~4 7;i/^;i/a£-C*Jfe$n-CV^*«tl>it«S0C2~3 

4) 1~2M©C l~4T;i/^r;i/at«m^tLTV^T* iV>fim©C2~3 

^0flfa0l3-^H:l9i3i:iaU58:i**^toro ) T"^£ftMb^«il7Gi$T^ 
15 j -fbSJfefcfd* U i&EfcJiS cr««S©JK««KiiSfcft -T - i: c ± t) Mjif 

0 ~ 8 0 •COffift'Cff &fc>ft,3 o 
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-K (1-2) tttisMibG®\±. WTO^S 

* fc ci3« u fc^st? »B-r § - # r- g § o 

1) (1-2) R l -»#-CO- (NH-7 

5 5^^fia-co) n . 2 -oHa*at)tfl3^ -rato^-jRa (no 




(S^K R^^tt-CO- (NH-7^M-C0) m . 2 -0HS^t) 

t: «t o TSBgr 5 £ £ 1 5 o 

io h&S (ik) tf^^hiM^ HRS (i-D -e&£tizto&®<D 
r 1 - 1 ®^ Yu*i/%mt>-rtiiG®* (i- i-D 




(1-1-1) 



--ma, (xiv) 

H-(NH-7 ^ J ^SS-COWOH (XIV) 

u+> ?^x<Dm^i±iftta£nv%mmttt, hkss; (xiv) T-^^n 
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5 2) HUES (1-2) T!*S;h,S#l8Eto&«l®5^ R^-COO-Y 2 
-R 9 " 2 Ss g^^-COO-Z^-Z^-Z^^fc^fcrftim f^t» 
fc-JHst (IL) 



(^ R^'^-COO-Y^R 9 " 2 ^ tfea-coo-z^-z 2 " 2 
10 -Z 3 - 2 S£:teU ^©flfe©IB^(imilBt|lID^i**»-ro ) T^ftS 

(il) ■e^*n*fl2^«itt, ( i - 1 - 1 ) 



(5^ i-^T0iB^iiiinaJ:i^c^t*^«to-ro ) ^wft^fc^ 

15 HttS; (XV- 1 ) 

R 23-2_ Y 2_ R 9-2 

(5£4u R 23 - 2 &7K^S£fc£^n^>]^£»U *0ffe©iH^fctfirfBi: 

mvn\&*mteto ) -c^^iisft^ (xv-2) 
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R a3-2_ z 1.2.1_ z 2.2-1_ z 3-2-1 p^.g) 

HHcjstiftsto-r^ z i - 2 - l -z 2 - 2 - l -z 3 - 2 - l atJ:oT»^nsa 

-JK (XV- 1) 43ctt>- (XV- 2) ££V>T> R 23 - 2 «^S£3lfo« 

^;Wba&& tufa k H# t frft a £ i: * § 0 
io -« (xv- l) *«kW (xv- 2) R 23 - 2 #;\p?>jje^ 
tof»&©^^ ^MbSJiS * s lulB k E#CfT ft a £ H #-e § § o 

-JK (nK (vn-lK (vii-2). (vii- 3) , (ix- 1) , (ix 
- 2 K (xi- l ) N (xi- 2 ) N (xu) % (xui) N (xiv) , (xv- 1 ) 

15 :fe«fctf (XV- 2) ^£ft3fb^»*ftg#&»^&a^ &3^fcJ:&fcI 

0!lit«N HBfcS; (ii) (xu) ■ew^ns-fb'&ftttWTfflasSxgjC 
1, 2, * <fctf 3 KmttmiZ 5 Cfc^TfSSo 
SJSXSS+n Bociit-7h^>Mt^«IbU R 32 " 3 ^^ 

*>U R M " 3 liCl~37^V>S^ifcU R 35 - 3 {iCl~4T;i/^rU> 
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(XVI) 



.Boc 

HN 

HOOC^^ 
(XVII) 



Boc 



HN' ffiftgffe | 

HO^J^OR 32 - 3 
(XVIII) 



JBHHI 




NH 2 

HO^J^OR 32 
(XIX) 



vJs^OR 32 
(XXII) 



.Boc 

HN 

AcS^^^J^OR 35 
(XX) 

iff* 

NH 2 

HS^Js^OR 32 
(XXI) 
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o 

Km 



D 33-3_p34-3, 



(XXII) 



(XXIII) 



-C0 2 Me 



i (XXIV) 



R 25-3_ A 3_ D 3- 

(XXVIII) 



X 3 



K n ^ r34 " 3_ch 2° h 



V^^OR 32-3 (XXV) 



W A ~D q33-3_ r 35-3_ d 3' O 

If on- ^V" 

V^.OR ^ X V J^OR 32 - 3 (XXVl) 

pocix) ^ 

I Ml 



- N ► 



X 3 I 
(XXX) 



v — Vwn 



(XXXI) 

R 19-3 R 20-3 

(MeO) 2 (0)P-Y^E 3 ' 
0 (XXXI!) 



, N -19-3 B 20-3 

X 3 I R V/ R 

^N^NjXe 3 ' 



(») 
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NH 2 R^R 20 - 3 RAM ^ R *NH R 1 ^ 3 

r^ooc^^^V^e 3 ' r'^ooc^^^V^e 3 " 

(XIM)° H (XXXVH)OH 



NH 2 R 1 ^R 20 - 3 



S^SxssIn 2,^5J:t>"3 4 I > t^^M^^tTffiv^S-«(xvI), (xvn), 
(xxiii) „ (xxvn) s (xxvrn) \ (xxxii) (xxxni) -emgti 

5 T*#£o 
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09*.BU ( I — 1 ) x -JKSC ( I - 2 ) SfcfcfcHRS ( I - 3 ) T* 

y>Sx 7t^3ij>m i5^^-«E««k ^^nrp^^-Hfffi 

n&k *«x mmmmvmfbtiZo 

20 M?Ll£s HRS ( I — 1 ) x HftsC ( I - 2 ) SfettHKS (1-3)7: 
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4 Eg&k x ^ * * — « jy*~-u4*>8 %m\m&mf £ ft a ° 

W*.HU H»5ft (I-D , d-2) *fctt-*S (1-3) T- 

15 -fP&k tf**^*?^ — fi4H*»Jx ^rO^ h*^^«s hn> 
> A 2 SSfftStn&U D >f 3 h U >gg#S*n$k T > 3^ > 5/ > 

09A«s -« (I-D s Hft5S d-2) SfcfcttHK!:* (1-3) T* 

*h (In^^O) > Bayl9-8004. NK-616, i/V§7* h (BY-217) > 
25 -f U > (BRL-61063) N T^JvA (CP-80633) , SCH-35159K YM-976, 

V-11294A^ PD-168787s D-4396^ IC-485 WW h Mo 
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15 SW^A^UX y7*D7>f <J>^#W &ft& 0 

£A> ^b7;i/hDt^A> Hfti^ hPlf^As r^'JX Hft^h 
Dt!i)A, W^P^-F (UK-112166) (£tfi&\ft>tlZo 

20 t-x-f ) mmf ztiZo 

25 jjJfcgB^fcbTfciu i^llM^ftH^ (FGFK jfiiW^Jft^ 

gH^- (vegf) , jmmus^ (hgf) n -o^^wh? 

201 

Copied from 09026099 on 07720/2007 



WO 03/009872 



PCT/JP02/07385 



«f i/M^X -)7xtV-K ypt^WVT-D^l/T' 

xi/x 7xm;t-^ y?n7xt^ h^^y^h 

r^^xt^th'J^ ^7x^7^ xhK7^. ^^7xx 

^D7x>K3;-;W 7'7 , D^X 7MK7n7xX 7;wi/tf7° 
D7x>7^fiK -irh7°n7^>> 7x77P7x>^^'>As 
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i7;V=-^7A, hiV7x7-Ai> 7D^7xr> N ^f7i^7^^ 
X t^>7x>7^;X KD*3>:&A, 5V^>#A, 

a, WVfryWm, h\ a^^'J^'A x 

^77Vx 7,i^'ix t'Jh'X -fe^Gs t^d- 

N. VJl/#X K'J>»*BJiU 7^F7^7xX 7x^fX 

HRS; U-iK (1-2) *fcttHRa d-3) -ewSJi* 
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UK-;i/t;pU * 5 *.0i#8fl (» 

203 

Copied from ()!H;:i()(iW) on ()7/^(i/^()()7 



WO 03/009872 



PCT/JP02/07385 



gs&u ^»«#J wi^>®> 7z*7*>mg) mtm&zti. n 

Mo 

mn&-¥<Dfc®(DMmm\tes *mmtft&t<tiz*ffl. mmk sunk 

tts m&u wwwfiu *wb»u tfttfflx 3r»J> ««w 

^ignS4©fc«)©^«l©ffll^fcttN ^ ,J ~ 
15 a^j. mm\s mm. mmm, mxm. a» 

204 

Copied from, 09G26099 on 07/^(i/^()()7 



WO 03/009872 



PCT/JP02/07385 



yxfi/>^yD-;K 7nKi/>^ij3-M #ijxf-i/>?*i>n-;w 
5 fttttt U > * n W Jt«6s * * V ? X * * V U >m) > ■ MUMM, 
S&fc^ «WJ> &##J> ££«J> JftlWbfflx tfSaWfc^A/C^-CfcJ: 

(±M^g>SV^{±^l^ffi^tlTV^^ ; fe©^?)^l}^tl^o 09*. &BCT^ 
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20 ff*b<«> #y#LBk ^3-;vi$fcttft»-^'J 3-^1^ 

2,000 & ^ Lffi 800,000 © & © W3; b <U £ D b < 5,000 ^ b$J 
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209 

Copied from 09(i26099 on ()7/2(i/2()()7 



WO 03/009872 



PCT/JP02/07385 



-)vmm&mz#^xte, %<D%WLtyv u-^mtommttm 1 o o 

/0fr£>$)5 0/5 0 (w/w) «Hb<s #C^J9 0/1 Ofr5>5 0/5 0 
(w/w) W£ bv^ ILK- ^ U D-;i/fil«M'&«i0«* 5 P*&^?«H:«i 5,ooo 
i? t>m 100,000 bv^o £ £ b < \-m 10,000 fr£ 80,000 -£fo3 0 

- (GPC) T«bfe^'J^f-l^>^*©^M%^Oo 

HftS (I-D ^ (1-2) (1-3) ^»mS«14©^^> 

ftb-O$0.2&^b 10,000^ (fiiib) ©STfffl^e.^ ^Kii^l^ 
IM, 1,000 (MJlit) s ^?»«l<Ml^tl0 Ofg (S*Jt) © 

(i) 7jdf»^ (o/w^) *-r^#rt^«Pttfi-&«i 
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0.001%~$J 9 

0% (w/w) > ^b<}^0.01%~i8 0% (w/w) „ 2£>££?£l<to 
0.3-3 0% (w/w) tfcSo 

is z®&?£Lxmmhtz%m®M®mz$bfc7m*fcMZ-~t, 
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lb£tk SfcttHBK (I-D > -K (1-2) gifcttHtta (1-3) 

r^^nsft^Mo^Jo^fflfflftas^tsfflc^^bfc*, iiM (-fe 

io ;1/P-x$u #U*-#*--l»aW?) £io£Ts 7;Wtsbfcfc©$#&*o 

^fgHJ©^ 7P77xy N V>f 7D>b7-te;k $J;tfc£ 
*©£fU &«V>tt»tfc ^l/v Mfc 7>f;i/Att, 7'J-A 

3Roi5«ii^M»*JH3H«iR bta«©«iac««Mb-r * c h & s 0 

$7^ ZCSflJS/BV^ ifM«0#gPl (09* »l*k J&T* H 

15 w»&&^©aam a«>a*«iN hb&su tt5OT©BJ£»ffiu » 

7 xT^&ltftl ^^n^7i7§»J^ &#ftJ. ^ 

20 ft£*g-&bfc&©> &3V^#itJM7^hU7*'J-fe'; H (#k ^^u*-^ 
8 1 2«) fc«C^bT»tt»»ffltb-C*l»lCffifflT!*att*WJfcr*o 

7^^d^7x7 09 it KHSB&ttai t b t^ffl r s » 
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^iaft*«ct*m 3ff>T»t««*r*3&fc »*ffl*«arar**ft 

-K (I-D . d-2) (1-3) 
Tf5%*n*ft^ SfcttHRSl (I-D > HBsft (1-2) sfcfctt-K 
^ (1-3) T'^^n^.'fb^MC^JtCM^^ffl^^'ffi^U 

^B|Ol«»©S^»l ( I - 1 ) n ( I - 2 ) Sfctt ( I 

- 3 ) ■cs*n*fl3^«k *fctt-«* ( i - 1 ) , -ft* ( I - 2 ) *fc 

ttHKA (1-3) T^^n?»^tlM©^Jt©#M©Smi:^*> 

-i). d-2) tfctt d-3) -e^^ns^tix sfcttHiiad 

-IK d-2) (1-3) -cmi<tizto&®m(D 

*K ^«^hbt^0.00lmg^^ 5 0 Omg. b < ttfcJ 0.01m gfr£> 
5 Omgft l»BB^b3*^fcliaia!#1-n«J:^o 
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5 fo 

10 fc>U Mett^VSfc^fcU EtttifMWU Actt7*^ 
^gfcb, Bul*^;i/a***5b> Mst^WH»U TMS& 

15 (5R) - B-t-^^^^^'J^^^^^ 13 ^^^- 2 "^ 




3Vl/=f>»HftT> (5R) - 5-tPDW^tD^y-2-t 
> ( 1 0 g) fc-f 5. (8.8 g) ^l/sJ^A:^ 1* (5 0m 

20 L) t-^^l^^S"^** 3 ^ I* (15.6 g) ©ffi*y>Wl' 

^A7^ J? (5 OmL) *»*£«n?in*.* 5B$M#bfc 0 KJfeMfcB 5 

TffiWttffi**^***^^* (21.41 g) £f#fco 
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T L C : R f 0.52 (Wffix^lO o 
»#ffJ2 

9 - t^v - 1 3 - 1 - f ;v^> 'J ;v^^^> - l 4 , 15, 16, 

5 17, 18, 1 9, 2 O-^^^^-S-rifT'P^^^K • 



r;i/=f>#ffl&T\ 7jc^b^ h U £ a (3.42 g ; 63.1% in oil) ©MtKx h 
7tFD77> (9 0mL) ##^l-C«Bftbfcfti-&«l (20.8 g) 

10 CD«^ h7tFD77> ( 9 0 mL) jg«*Sl"C»Tbfc. »T»m 
M$«C^/fMjl/A7^ F ( 1 8 OmL) 5 0°CT*4 5ffl 

#Ufeo R«^7-^D^7°^>^-X^;V«^;V (22.4 g) ©s?**- 

; v^A7^ p (2 omD mm^mru mmmn^tzo sjmmm 

ttSJgL Mxf;vi^^^ir>0^«#iRb> o.5N« **«fc 

fcfcitK Tia«ffi£W-r3^M<bi^) (34.9g) *^fc 0 
T L C : R f 0.51 : ^it>= 2 : 1 ) o 

20 9-^V-13-tb'D^>-14, 15, 16, 17, 18, 19, 2 



o 




,COOEt 



O 




,COOEt 
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#%i2tl3tbfe{^i (34.9g) <D*.$ (4 3mL) P 

- Y)^y^)^ym. (2.96g) 5 0°CT'-M#bfco 

^£#r£JJ^ MCb'JxW^ (2.4mL) ^jDitilltfe^ 

5 tumun ria«ittffl**"r«»tt<b'&« (i3.i5 g) £*§fco 

T L C : R f 0.18 (RsBlx^;i/) ; 

NMR : 6 4.12 (q, J = 7Hz, 2H), 3.85-3.6 (m, 4H), 3.05-2.9 (m, 1H), 2.55-2.4(m, 
1H), 2.4-2.25 (m, 3H), 2.2-2.05 (m, 1H), 2.0-1.9 (m, 1H), 1.85-1.7 (br, 1H), 1.7-1.2 
(m,8H), 1.27 (t, J = 7Hz, 3H)o 

10 

##ff]4 

9-^V-12-^H;V-13, 14, 15, 16, 17, 18, 19, 
2 0-;t?#y;]/-8-:Plf7"DX*>m • if-^x7r;V 




15 7-;vrf>#HmT, ##0J3T-|^b£>fbl^ (l.25g) -ggm^fr ( 1 
OmL) ^Z^X^^^l^^F (7mL) K*»U ^V7n 
(5.imL) ^SP^fco SM^W^U HKrttffclt • 
KUy>»» (232 g) *JD*.fco »&nfc*!6«l«E*0-l 5'C-CIW 

#bfc^ ^*®*&fln*T^*#JhL-fco £jfc»*4*nD*;i/A (1 

20 OmL) *C#fcU 0.5Ni»??»U ftfeWfoS* h U Mff 

afc-rs^c*!^ TE«rt4«**-rs««fl3^« (i.25g) zmfro 

TLC : Rf 0.45 (^DD*M : ;i/=9 : 1) o 
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(1 3E) - 9, 1 5-y**V-l 6 - (3-p< h^>^f;i/7x=;i/) 
-17, 18, 19, 2 0-rh7>';i/-8-rif^a^h-13-x>«- 

5 




r;v=r>#Hft^ 3- (3-* b*f**;i>7*=*) -2-t*vr 
□ * >it • y/^Xf;v (i.si g ) h7fcb*n:77>(3 
5 mL) » b U A (222mg; 63.1% in oil) ftffircftl 

10 it. 3 0»IB«#bfc. S*»««^ ##fl4Tf«36bfcfc** (l-25g) 
©rf7tF077> (5mL) 3RfflB»»bfc. SJB»ft» 

(#*x*;i,:^*tf>=2 : l-*3 : : 0) -C*HU T 

15 ffi«tf4tt&*TSaM&£*' d-23 g) 

TLC:Rf 0.72(^Dn*;VA:^^^~^=9 : 1) ; 
NMR : 5 7.35-7.10 (m, 4H), 6.65 (dd, J = 16, 8Hz, 1H), 6.23 (d, J = 16Hz, 1H), 
4.42 (s, 2H), 4.2-4.1 (m, 3H), 3.85 (s, 2H), 3.6-3.5 (m, 1H), 3.38 (s, 3H), 2.8-2.65 (m, 
1H), 2.5-2.2 (m, 5H), 1.85-1.7 (m, 1H), 1.7-1.5 (m, 2H), 1.5-1.2 (m, 9H) 0 

20 

mmmi 

(15 a, 13E) -9-^V-l 5-th'D^>-16 - (3-*h* 
^Wx^)-17, 18, 19, 2 0-fh7^-8-Wn 
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TJV^ymm^V. ##0J5T«bfc^tl (1.23 g) ©ttrh7tF 
D 77> (lOmL) (R) 
5 i; (0.57mL ; l.OM Y)WsW&) *MWZM2.f£&, yKM^^m • 
? ^7th*D77 >m (2.32m L) £^T^L 4 5 bfc 0 KIC 

7A7nY^77-f- (iixf;HiiifMi^;-^=19 : 1) 
io tttSU TIBti'M^*-r?.*B0^'^ (1.05 g) £*#fco 
TLC : Rf 0.60 (?UUM& : 9 : 1) ; 

NMR : 6 7.38-7.10 (m, 4H), 5.73 (dd, J = 15.3, 6.0 Hz, 1H), 5.50 (dd, J = 15.3, 8.0 
Hz, 1H), 4.48-4.35 (m, 3H), 4.17-3.98 (m, 3H), 3.53-3.36 (m, 4H), 2.92-2.68 (m, 3H), 
2.44-2.05 (m, 6H), 1.81-1.20 (m, 12H)o 

15 

158609 2 

(15 a, 13E) -9-tf*V-15-th*D^>-16 - (3-^h^r 

^Wx-^-iv, 18, 19, 2 0-^h7y;v-8-rif7-n 

X b- 1 3-^>l? 
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mmi^m^tz^m aosg) (5mD «o<^ 

Mfc^ 1 2 NimfcJ- h U (4mL) &UD^ -iMftbfco 

&J&«tfcx-r* (1 OmL) (2 0mL) ^Jn^.T}t#Lfc 0 zk 

= 1 : 0-^100 : l->5 0 : 1 + 2 5 : 1) -ClWSKU Tfa«H4fi*^f 

S*^6M^Kl (8 3 7mg) £#fco 

TLC : Rf 0.41 (^DD^A : *^-;V=9 : D 5 

NMR : 6 7.36-7.11 (m, 4H), 5.75 (dd, J = 15.3, 6.0 Hz, 1H), 5.51 (dd, J = 15.3, 8.0 

Hz, 1H), 4.49-4.38 (m, 3H), 4.08-3.99 (m, 1H), 3.50-3.36 (ra, 4H), 2.94-2.75 (m, 3H), 

2.49-2.14 (m, 6H), 1.79-1.20 (m, 9H)o 

mmm2 (a) ~mmm2 (bbb) 

i 2 3 4 ->mm 5 +£91109 1 2 

glM2 (a) 

(BS, 15a, 13E) - 6-**7l>-9-**V- 1 5 -fc KP**- 
16- (3-^^>^^?x-;V) -17, 18, 19, 
y;i/-8-T1f^DX h- 1 3-x>K 
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TLC:Rf 0.28 — ^ : ^DD*M= 1 : 1 0) ; 

NMR : (5" 7.40-7.10 (m, 4H), 5.78 (dd, J = 15.2, 5.2 Hz, 1H), 5.55 (dd, J = 15.2, 8.4 
Hz, 1H), 4.50-4.35 (m, 1H), 4.46 (s, 2H), 4.10-3.95(m, 1H), 3.60-3.35 (m, 1H), 3.42 
5 (s, 3H), 3.00-2.70 (m, 4H), 2.50-2.10 (m, 5H), 1.80-1.00 (m, 8H), 0.91 (d, J = 5.8 Hz, 
3H)o 

mmmi (b) 

(15a, 13E) -5, 5-y*^/l/-9-*-*V-l 
10 16 - (3-* h^>^/l/7x^;i/) -17, 18, 19, 2 
y;i/-8-nf7"DXh-l 3 -x>® 



TLC :Rf 0.38 (i'DO^l/A : — )V= 9:1); 
N M R : d 7.33-7.12 (m, 4H), 5.78 (dd, J = 15, 5Hz, 1H), 5.59 (dd, J = 15, 8Hz, 1H), 
15 4.48 (a, 2H), 4.45-4.36 (m, 1H), 4.12-4.03 (m, 1H), 3.51 (dt, J = 12, 5Hz, 1H), 3.43 (s, 
3H), 2.91-2.81 (m, 2H), 2.76 (dd, J = 14, 8Hz, 1H), 2.47-2.10 (m, 5H), 1.78-1.63 (m, 
1H), 1.61-1.40 (m, 3H), 132-1.10 (m, 3H), 0.92 (s, 3H), 0.89 (s, 3H) G 

mmm2 (c) 
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(15a, 13E) -5, 5-x^y-9-W-15-tFD^>-l 
6- Y^y^^-^y xrjl/) -17, 18, 19, 20-rf7; 

)V- 8 -Tif 7°DX h - 1 3 -x>H 



5 TLC : Rf 0.38 (^DP*;i/A : *?;~)l=9 : 1) ; 

NMR : 6 7.33-7.13 (m, 4H), 5.81 (dd, J = 15, 5Hz, 1H), 5.61 (dd, J = 15, 8Hz, 1H), 
4.46 (s, 2H), 4.48-4.39 (m, 1H), 4.12-4.04 (m, 1H), 3.54 (ddd, J = 14, 11, 5Hz, 1H), 
3.43 (s, 3H), 2.98 (ddd, J = 14, 11, 5Hz, 1H), 2.90 (dd, J = 14, 9Hz, 1H), 2.47-2.12 (m, 
5H), 1.79-1.52 (m, 4H), 1.36-1.10 (m, 3H), 0.37-0.22 (m, 4H) o 



1112 (d) 

(5R, 15a, 1 3E) - 5 9 -*-*V- 1 5-t KD^>- 
16- (3-^ h^i/^^7x-;v) -17, 18, 19, 20-f b7 



TLC : Rf 0.55 {*$J—)\/ : ^PP*M = 1 : 5) ; 

NMR : <5 7.40-7.10 (m, 4H), 5.78 (dd, J = 15.4, 5.6 Hz, 1H), 5.54 (dd, J = 15.4, 8.4 

Hz, 1H), 4.50-4.35 (m, 1H), 4.41 (s, 2H), 4.10-3.98 (m, 1H), 3.60-3.45 (m, 1H), 3.42 




10 



15 
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(s, 3H), 3.00-2.75 (m, 3H), 2.50-2.10 (m, 5H), 1.80-1.10 (m, 8H), 0.91 (d, J = 5.8 Hz, 
3H)o 

mMM2 (e) 

5 (15a, 1 3E) -9-tf*V-l 5-fc 6- (3- (2, 

2, 2-YV7)\/irux.Y**/*3-ft) 7x-;i/) -17, 18, 19, 2 
0— ^ h^;i/-8-Tif7°n;*h-l 3-^>^ 



TLC : Rf 0.38 :»»xf-;i/=l : 1 0) ; 

10 NMR : 5 7.40-7.10 (m, 4H), 5.75 (dd, J = 15.6, 5.6 Hz, 1H), 5.52 (dd, J = 15.6, 8.4 
Hz, 1H), 4.67 (s, 2H), 4.50-4.35 (m, 1H), 4.10-3.98 (m, 1H), 3.86 (q, J =8.8 Hz, 2H), 
3.60-3.35 (m, 1H), 3.00-1.80 (m, 6H), 2.33 (t, J = 7.0 Hz, 2H), 1.80-1.55 (m, 3H), 
1.55-1.10 (m,6H)o 

15 mmmz (f) 

(15 a, 13E) -9-^V-15-tb'0^>-16 - (3-^DD 
7xr;i/) -17, 18, 19, 2 0-Th7;»-8-7-y7uX h- 1 



O 




O 



,COOH 
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TLC:Rf 0.36 : tlxf Jl/= 1 : 10) ; 

NMR : 6 7.35-7.15 (m, 3H), 7.15-7.00 (m, 1H), 5.72 (dd, J =15.8, 5.8 Hz, 1H), 
5.48 (dd, J = 15.8, 8.2 Hz, 1H), 4.42 (q, J = 6.6 Hz, 1H), 4.10-3.98 (m, 1H), 3.60-3.40 
(m, 1H), 2.83 (d, J = 6.6 Hz, 2H), 3.00-2.10 (m, 4H), 2.34 (t, J = 7.2 Hz, 2H), 1.80- 
5 1.55 (m, 3H), 1.55-1.10 (m, 6H) 0 

mmm2 (g) 

(15 a, 1 3E) -9-^V-l 5-tFn^>-16 - (3-/ 
^^V7xn;V) -2, 3, 4, 17, 18, 19, 2 0-^;;P- 
10 1, 5- (2, 5->f -8-Tif7°D^h-13-3i> 




TLC : Rf 0.22 (?nn*;i/A : **^-;i/=9 : 1) ; 
NMR : 6 7.63 (d, J = 3Hz, 1H), 7.33-7.25 (m, 2H), 7.19 (d, J = 8Hz, 1H), 7.13 (d, J 
15 = 8Hz, 1H), 6.81 (d, J = 3Hz, 1H), 5.73 (dd, J = 15, 5Hz, 1H), 5.50 (dd, J = 15, 9Hz, 
1H), 4.52 (d, J = 11Hz, 1H), 4.45 (d, J = 11Hz, 1H), 4.40-4.30 (m, 1H), 4.2-3.0 (br), 
4.02 (q, J = 9Hz, 1H), 3.46 (s, 3H), 3.50-3.35 (m, 1H), 2.98-2.68 (m, 5H), 2.50-2.10 
(m,3H), 2.00-1.68 (m,3H) 0 

20 mmm2 (h) 

(15 a, 1 3E) -9-^3-V- 1 5-tFn^>-l 6- (3-7i = 
;V7x^) -17, 18, 19, 2 0-^h7y;i/-8-Tif7°n^ b- 
1 3-^>m 
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o 



,COOH 




TLC : Rf 0.32 (^DD*W : ;i/=9 : D 5 

NMR : £ 7.60-7.37 (m, 8H), 7.24-7.17 (d, J = 8.2 Hz, 1H), 5.74 ( dd, J = 15.0, 6.0 
Hz, 1H), 5.49 (ddd, J = 15.0, 8.6, 1.2 Hz, 1H), 4.51-4.40 (m, 1H), 4.08-3.99 (m, 1H), 
5 3.50-3.39 (m, 1H), 2.91 (d, J = 6.6 Hz, 2H), 2.78-2.64 (m, 1H), 2.42-2.05 (m, 6H), 
1.77-1.51 (m,.3H), 1.42-1.06 (m, 6H) 0 

mmm2 (i) 

(1 5 a, 1 3E) 6- (3-^5=-^ 

10 7i-;i/) -17, 18, 19, 2 0-xh7y;i/-8-TifrDXh-l 



TLC : Rf 0.34 (#UP*;i/A : *9 10:1) ; 

NMR : <S 7.22-7.17 (m, 1H), 7.07-6.98 (id, 3H), 5.74 (dd, J = 15.3, 5.7 Hz, 1H), 
15 5.50 (ddd, J = 15.3, 8.4, 1.2 Hz, 1H), 4.41 (m, 1H), 4.03 (m, 1H), 3.47 (m, 1H), 2.90- 
2.70 (m, 3H), 2.40-2.10 (m, 6H), 2.33 (s, 3H), 1.76-1.22 (m, 9H) o 



O 
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mm,M2 (j) 

(15a, 13E) — 9 —it^V— 1 5-t FD^r^> - 16 - (3-7;M- 
D7x->)-17, 18, 19, 2 0-xh7y;V-8-Tif7°DX h- 
1 3-^>m 




TLC : Rf 0.30 (7PP*;i/A : ;*#y-;V= 10:1) ; 
NMR : 0 7.32-7.23 (m, 1H), 6.99-6.90 (m, 3H), 5.72 (dd, J = 15.3, 6.0 Hz, 1H), 
5.50 (ddd, J = 15.3, 8.4, 1.2 Hz, 1H), 4.42 (m, 1H), 4.03 (m, 1H), 3.46 (m, 1H), 2.85 
(d, J = 6.0 Hz, 2H), 2.70 (m, 1H), 2.40-2.10 (m, 6H), 1.75-1.20 (m, 9H) 0 

mmm2 (k) 

(15 a, 1 3E) -9-^V-l 5-kh*o^>-l 6- (4-7;i/# 
n7x-;i/) -17, 18, 19, 
13-x>l 




TLC : Rf 0.47 (7PP*;i/A : *#7-;i/ : *= 9 : 1 : 0.1) ; 
NMR : S 7.16 (m, 2H), 7.00 (m, 2H), 5.72 (dd, J = 15.4, 6.0Hz, 1H), 5.49 (dd, J = 
15.4, 8.2Hz, 1H), 4.38 (m, 1H), 4.03 (m, 1H), 3.47 (m, 1H), 2.82 (d, J = 6.6Hz, 2H), 
2.72 (m, 1H), 2.41-2.31 (m, 2H), 2.34 (t, J = 7.2Hz, 2H), 2.21 (m, 1H), 1.67 (m, 1H), 
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1.66-1.58 (m, 2H), 1.50-1.20 (m, 6H) 0 

$mm2 (i) 

(15a, 1 3E) -9-**V - 1 5-fc Kn=^>- 16 - {4-*?)V 
5 7x-jl/) -17, 18, 19, 2 0-Th ! 7J)V-8-'ry7uZY-l 
3 -x>|| 




TLC : Rf 0.26 (^PD^l/A : *9J—fy : 7K= 9 : 1 : O.l) ; 
NMR : S 7.12 (d, J = 8.2Hz, 2H), 7.07 (d, J = 8.2Hz, 2H), 5.73 (dd, J = 15.4, 5.8Hz, 
10 1H), 5.47 (dd, J = 15.4, 8.8Hz, 1H), 4.38 (m, 1H), 4.03 (m, 1H), 3.46 (m, 1H), 2.81 (d, 
J = 6.9Hz, 2H), 2.72 (m, 1H), 2.40-2.27 (m, 4H), 2.34 (s, 3H), 2.21 (m, 1H), 1.72 (m, 
1H), 1.67-1.58 (m, 2H), 1.50-1.18 (m, 6H) 0 

mm 2 (m) 

15 (15 a, 1 3E) -9-#*V-l 5-t KD^- 1 6- {2-*?)V 
7x->) -17, 18, 19, 2 0-^h^/;i/-8-Tif7°n^h-l 
3-x>$* 
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TLC : Rf 0.27 (^DD^;i/A : ^ *7 J — JV = 8:1) ; 
NMR : d 7.28-7.00 (m, 4H), 5.76 (dd, J = 15.2, 6.0 Hz, 1H), 5.49 (ddd, J = 15.2, 
8.4, 0.6 Hz, 1H), 4.42 (m, 1H), 4.04 (m, 1H), 3.46 (m, 1H), 2.87 (d, J = 7.0 Hz, 2H), 
2.72 (m, 1H), 2.50-2.04 (m, 6H), 2.34 (s, 3H), 1.85-1.10 (m, 9H) «, 

mnm2 (n) 

(15a, 1 3E) -9-tf*V-l 5-t FD^ri/ - 1 6 - (2-7^ 
D7i-;v) -17, 18, 19, 2 0-^h^y;i/-8-rif7°n^ h- 

1 3-^>m 



10 




TLC : Rf 0.27 (^nn*M : ^#7— ;V=8 : 1) ; 

NMR : (5" 7.34-6.94 (m, 4H), 5.74 (dd, J = 15.2, 6.0 Hz, 1H), 5.45 (ddd, J = 15.2, 

8.4, 0.8 Hz, 1H), 4.47 (m, 1H), 4.02 (m, 1H), 3.44 (m, 1H), 3.40-1.90 (m, 9H), 1.80- 

0.90(m,9H) o 

mmm2 (o) 

(15 a, 1 3E) 1 5-fc h'n^>- 16 - (3- h >J7 

MD^^l/7x-jV) -17, 18, 19, 2 0-9- h^y;V-8-Tif 

7uz h- 1 
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o 




TLC : Rf 0.18 (^nn$M : 8 : 1) ; 

NMR : 6 7.60-7.35 (m, 4H), 5.73 (dd, J = 15.3, 5.9 Hz, 1H), 5.50 (ddd, J = 15.3, 
8.3, 0.9 Hz, 1H), 4.46 (m, 1H), 4.03 (m, 1H), 4.00-3.00 (br, 2H), 3.46 (m, 1H), 2.91 
5 (d, J = 6.3 Hz, 2H), 2.71 (ra, 1H), 2.48-2.06 (m, 5H), 1.76-1.12 (m, 9H) . 

glim 2 (P) 

(15a, 13E) - 9-tf"*V- 1 5 -t Pn*5/- 1 6 - (3-*h=*f 
^7i=JV)-17, 18, 1 9, 2 0-^h^^;V-8-Tif7°nX 
10 13-x>i 



TLC : Rf 0.16 (£nni*;i/A : ;V=8 : 1) ; 

NMR : 6 7.23 (dd, J = 7.8, 7.8 Hz, 1H), 6.86-6.70 (pa, 3H), 5.73 ( dd, J = 15.3, 6.0 
Hz, 1H), 5.48 (dd, J = 15.3, 8.4 Hz, 1H), 4.41 (m, 1H), 4.03 (m, 1H), 3.80 (s, 3H), 
15 3.46 (m, 1H), 2.82 (d, J = 6.6 Hz, 2H), 2.71 (m, 1H), 2.50-2.04 (m, 5H), 1.80-1.10 (m, 
10H)o 

mmM2 (q) 

(15a, 13E) -9-^V-15-tFD^>-16 - (3-x*-;i/ 



O 
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7l -jl/) -17, 18, 19, 2 0-^h7y;v-8-Tifrn^h-i 




TLC :Rf 0.25 (^PD^M : * # J -)l : 7&= 9 : 1 : 0.1) ; 
5 N M R : 6 7.24 (t, J = 7.3Hz, 1H), 7.11-6.97 (m, 3H), 5.74 (dd, J = 15.1, 5.9Hz, 1H), 
5.50 (ddd, J = 15.1, 8.3, 1.0Hz, 1H), 4.42 (m, 1H), 4.04 (m, 1H), 3.45 (m, 1H), 2.84- 
2.80 (m, 2H), 2.75 (m, 1H), 2.63 (q, J = 7.8Hz, 2H), 2.43-2.32 (m, 2H), 2.35 (t, J = 
7.3Hz, 2H), 2.21 (m, 1H), 1.71 (m, 1H), 1.68-1.57 (m, 2H), 1.54-1.20 (m, 6H), 1.24 (t, 
J=7.8Hz,3H)o 

10 

mmm2 (r) 

(15a, 13E) -9-t^rV-15-tpD^>-16- (3, 4-S> 
7MP7x-;i/) -17, 18, 19, 20-7 t h7^;i/-8-T1f7'D 
X h- 1 3 -x>@t 




TLC : Rf 0.30 (^DD*M : : *= 9 : 1 : 0.1) ; 

NM R : 6 7.14-7.00 (m, 3H), 6.92 (m, 1H), 5.71 (dd, J = 15.4, 5.8Hz, 1H), 5.50 (dd, 
J = 15.4, 8.6Hz, 1H), 4.38 (m, 1H), 4.04 (m, 1H), 3.44 (m, 1H), 2.82 (d, J = 6.6Hz, 
2H), 2.73 (m, 1H), 2.43-2.32 (m, 2H), 2.34 (t, J = 7.1Hz, 2H), 2.22 (m, 1H), 1.69 (m, 
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1H), 1.65-1.55 (m, 2H), 1.51-1.20 (in, 6H) 0 

mmm2 (s) 

(15a, 13E) -9-**V-l 5 - 1 Fn*$/- 1 6 - (3-^Pn 
5 -4-tFD^7x-;i/) -17, 18, 19, 2 0-rh7>;i/-8- 



TLC : Rf 0.26 (^DD*M : *9J—)\>= 9 : 1) ; 
NMR. : (5 7.14 (d, J = 2.1 Hz, 1H), 6.94 (dd, J = 8.4, 2.1 Hz, 1H), 6.88 (d, J = 8.4 
10 Hz, 1H), 5.65 (dd, J = 15, 6.3 Hz, 1H), 5.41 (ddd, J = 15, 8.0, 1.2 Hz, 1H), 4.33 (m, 
1H), 4.01 (m, 1H), 3.41 (m, 1H), 2.85-2.62 (m, 3H), 2.57-2.10 (m, 8H), 1.79-1.56 (m, 
3H),lJ4-1.19(m,6H) 0 

mm 20mm om^ i^miwcc 



mmm2 (t) 

(15 a, 1 3E) -9-tf^V-l 5-th*D^>-l 6- (3, 
7Jl/tn7x-jl/) -17, 18, 19, 2 0-5* h ^ ^ ;V- 8 -Tif 7°D 



o 




15 
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TLC:Rf 0.34 (^nn*Jl/A : 9 : 1) ; 

N MR : 6 6.80-6.65 (m, 3H), 5.71 (dd, J = 15, 5.7 Hz, 1H), 5.50 (dd, J = 15, 8.7 Hz, 
1H), 4.41 (m, 1H), 4.03 (m, 1H), 3.48 (m, 1H), 3.10-2.50 (m, 4H), 2.47-2.10 (m, 6H), 
5 1.79-1.59 (m, 3H), 1.58-1.20 (m, 6H) e 

mmm2 (u) 

(15 a, 1 3E) 5-tpn^>-l 6- (3-7"Pfcf 

;i,7i-;v) -17, 18, 19, 2 0 -eF 8 -rif h- 

10 13-x>^ 




TLC : Rf 0.26 (^nn*M : 10:1) ; 

NMR : 6 7.25-7.19 (m, 1H), 7.08-7.00 (m, 3H), 5.75 (dd, J = 15.3, 5.7 Hz, 1H), 
5.51 (ddd, J = 15.3, 8.4, 0.9 Hz, 1H), 4.41 (m, 1H), 4.05 (m, 1H), 3.48 (m, 1H), 2.90- 
15 2.70 (m, 3H), 2.57 (t, J = 7.2 Hz, 2H), 2.50-2.10 (m, 5H), 1.80-1.20 (m, 11H), 0.94 (t, 
J = 7.2Hz,3H)o 

mmm2 (v) 

(15 a, 13E) -9-^V- 1 5-fc Yu^iy- 1 6- ( (E) -1 
232 : 
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-7D^JV7i^l/) -17, 18, 19, 2 0-7- h7y;i/-8-Tif 
7"DX h- 1 3-x>^ 




TLC : Rf 0.30 (^dd$W : ;y= 10:1) ; 

5 N M R : 6 7.23-7.21 (m, 2H), 7.14 (s, 1H), 7.02 (m, 1H), 6.37 (dd, J = 15.6, 1.5 Hz, 
1H), 6.27 (dq, J = 15.6, 6.3 Hz, 1H), 5.74 (dd, J = 15.3, 6.0 Hz, 1H), 5.49 (ddd, J = 
15.3, 8.4, 1.2 Hz, 1H), 4.41 (m, 1H), 4.02 (m, 1H), 3.45 (m, 1H), 2.83 (d, J = 6.9 Hz, 
2H), 2.70 (m, 1H), 2.40-2.10 (m, 5H), 1.88 (dd, J = 6.3, 1.5 Hz, 3H), 1.80-1.20 (m, 
9H) 0 

10 

(w) 

(15a, 13E) -9-^V-l 5-fch*n*S/-l 6- (3- (2- 
7WD7i-M 7i-^) -17, 18, 19, 2 0-r 8 



15 




TLC:Rf 0.27(^on^l/A:^^;-;i/=8 : 1) ; 
NMR : 6 7.60-6.80 (m, 8H), 5.72 (m, 1H), 5.48 (m, 1H), 5.00-3.00 ( br, 2H), 4.43 
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(m, 1H), 4.01 (m, IK), 3.43 (m, 1H), 2.98-2.60 (m, 3H), 2.48-2.00 (m, 5H), 1.98-0.88 
(m, 9H)o 

glM2 (x) 

5 (1 5a, 1 3E) -9-**V-l 5-th'D^>-l 6- (3- (4- 
7Wn7!^) 7^-;v) -17, 18, 19, 20-rh7y;v-8 



T L C : R f 0.27 ( # O P 4^1/ A : J —)]/= 8:1) ; 
10 NMR : 6 7.64-7.00 (m, 8H), 5.72 (m, 1H), 5.48 (m, 1H), 4.60-3.00 ( br, 2H), 4.45 
(m, IE), 4.02 (m, 1H), 3.44 (m, 1H), 2.96-2.60 (m, 3H), 2.48-2.02 (m, 5H), 1.78-0.78 
(m,9H)o 

mmM2 (y) 

15 (15a, 1 3 E) -9-**V-l 5-tFo^>-16 - (3- (5- 
^f-Jl/77>-2-^;V) 7^=.)]/) -17, 18, 19, 20-rf7^ 
;v- 8 -TlfT'nx f-13-i>i 



o 



,COOH 




F 
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TLC : Rf 0.25 (^PP*M : J— ;i/= 8 : 1) ; 
NMR : 6 7.60-6.96 (m, 4H), 6.53 (d, J = 3.0 Hz, 1H), 6.05 (m, 1H), 5.72 (m, 1H), 
5.48 (m, 1H), 4.60-2.80 (br, 2H), 4.44 (m, 1H), 4.02 (m, 1H), 3.44 (m, 1H), 2.96-2.60 
5 (m, 3H), 2.48-2.02 (m, 8H), 1.80-1.06 (m, 9H) o 

mnm2 (z) 

(15a, 13E) -9-^V-15-th*D^>-16 - (jr7#Vl/ 
-17, 18, 19, 2 Q-rY? Jft-S-TVyuX Y- 

10 13-ai>^ 




TLC : Rf 0.45 (^DDtf^A : * $> J -)V : 7k= 9 : 1 : 0.1) ; 
NMR : 6 7.83-7.76 (m, 3H), 7.65 (s, 1H), 7.51-7.41 (m, 2H), 7.33 (dd, J = 8.5, 
1.7Hz, 1H), 5.77 (dd, J = 15.4, 6.1Hz, 1H), 5.44 (ddd, J = 15.4, 8.5, 0.8Hz, 1H), 4 .54 
15 (m, 1H), 4.01 (m, 1H), 3.38 (m, 1H), 3.02 (d, J = 6.9Hz, 2H), 2.63 (m, 1H), 237-2.32 
(m, 2H), 2.34 (t, J = 7.2Hz, 2H), 2.19 (m, 1H), 1.64 (m, 1H), 1.63-1.55 (m, 2H), 1.40- 
1.12(m,6H) 0 
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mil&M 2 (a a) 

(15a, 13E) -9-**V-l 5-t Yv*i/-1 6- (3- (2- 
* h^j/7x-;i/) 7i-JV) -17, 18, 19, 2 0-;r b?y;i/-8 
5 -Tif7°D^ h- 1 3-^>%& 



TL C : Rf 0.23 (^PD^l/A : 8:1) ; 

NMR : 6 7.50-6.92 (m, 8H), 5.74 (m, 1H), 5.50 (m, 1H), 4.43 (m, 1H), 4.03 (m, 
1H), 3.81 (s, 3H), 3.45 (m, 1H), 3.40-1.90 (br, 2H), 3.00-2.64 (m, 3H), 2.48-2.14 (m, 
10 5H), 1.78-1.10 (m, 9H)o 

mmm2 (bb) 

(15a, 1 3E) -9-**V-l 6- (3- (2- 

kFn^>7x-;i/) 7i-M -17, 18, 19, 2 0-rh7;;v- 
15 s-rif^n;* N- 1 



o 
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o 




.COOH 



,OH 



TLC : Rf 0.26 (^DD*M : *#;-)l=8 : 1) ; 

NMR : 6 7.46-7.08 (m, 7H), 6.97 (m, 1H), 5.72 (m, 1H), 5.47 (m, 1H), 4.42 (m, 

1H), 4.02 (m, 1H), 3.43 (ro, 1H), 2.98-2.62 (m, 3H), 2.50-2.06 (m, 5H), 1.80-1.08 (m, 



mmm2 (cc) 

10 (1 5 a, 1 3E) -9-#3rV- 1 5-t KD*$/- 16 - (3- (3- 
k Fn^>7i-Jl/) 7x^) - 1 7, 18, 19, 2 0-^h5^;u- 
8-Tif7*PX h - 1 3-^>lt 



TLC : Rf 0.21 (*nnsfc;i/A : *#;-)V=8 : 1) ; 
15 N M R : 6 7.48-6.80 (m, 8H), 5.70 (dd, J = 15.3, 6.3 Hz, 1H), 5.51 (ro, 1H), 4.44 (m, 



5 9H) 0 



O 



,COOH 




OH 
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1H), 4.06 (m, 1H), 3.49 (m, 1H), 3.06-2.60 (m, 3H), 2.54-1.96 (m, 5H), 1.82-1.00 (m, 
9H)o 

5 mam 2 (dd) 

(15a, 13E)-1, 5- (2, 5 -l' >*-?-x=]/ » - 9 
V-l 5-t:b*P=^>-l 6- (3-^nn7x-jl/) - 2, 3, 4, 17, 
18, 19, 2 0-^r^y;V-8-7lf7°DXh-l 3-o:>^ 



10 TLCtRf 0.20 (?nD*M:^^y-;i/=10 : 1) ; 

NME:d 7.68 (d, J = 3.6 Hz, 1H), 7.23-7.18 (m, 3H), 7.08 (m, 1H), 6.83 (d, J = 3.6 
Hz, 1H), 5.71 (dd, J = 15.3, 6.0 Hz, 1H), 5.48 (ddd, J = 15.3, 8.7, 0.9 Hz, 1H), 4.39 
(m, 1H), 4.02 (m, 1H), 3.53 (m, 1H), 3.40 (br s, 1H), 2.90-2.70 (m, 5H), 2.50-2.10 (m, 
3H), 1.90-1.60 (m,3H)o 

15 

mmm2 (ee) 

(15 a, 13E) -9-^^rV-l 5-b HD^S/- 1 6- (3-^>^n 

rnwi-jn - 1 7, is, 19, 2 o-tY? ;k-%-7V7u 




o 




20 
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TLC : Rf 0.45 (£nn*;i/A : : zk= 9 : 1 : 0.1) ; 

NMR:£ 7.19 (t, J = 7.7Hz, 1H), 7.02-6.89 (m, 3H), 5.73 (dd, J = 15.4, 5.8Hz, 1H), 
5.48 (ddd, J = 15.4, 8.5, 1.0Hz, 1H), 4.42 (m, 1H), 4.04 (m, 1H), 3.45 (m, 1H), 2.81 
(d, J = 6.6Hz, 2H), 2.75 (m, 1H), 2.43-2.30 (m, 2H), 2.32 (t, J = 7.1Hz, 2H), 2.21 (m, 
5 1H), 1.86 (m, 1H), 1.71 (m, 1H), 1.67-1.56 (m, 2H), 1.52-1.19 (m, 6H), 1.00-0.90 (m, 
2H), 0.74-0.63 (m, 2H)o 

mtm2 (f f) 

(13E) - 9-#*v-i 5-tKD*$/-i 6, is-yyfr-tu-i 

10 6- (3-* h^ri/p<^;i/7xn;i/) -17, 18, 19, 20 -^h^^ 
)]/-8-T*?7uX h- 1 3 



TLC : Rf 0.34 (i'Dn^-: **y-;i/=9 : 1) ; 
NMR : 6 7.57-7.35 (m, 4H), 5.78-5.59 (m, 2H), 4.61-4.43 (m, 3H), 4.04 (m, 1H), 
15 3.50-3.32 (m, 4H), 2.82 (m, 1H), 2.43-2.10 (m, 5H), 1.72-1.20 (m, 9H) o 

mmm2 ( gg ) 

(15 a, 1 3E) -9-tf*V- 1 5-t Kn^>-1 6- 

-17, 18, 19, 2 0-7 1 h^y;i/-8-T'tf7 , D^h- 

20 13-x>i 



o 
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o 




TLC :Rf 0.48 (^tm*;i/A : : 7k= 9 : 1 : 0.1) ; 

N MR : 6 7.22 (t, J = 7.7Hz, 1H), 6.81-6.73 (m, 3H), 5.73 (dd, J = 15.4, 6.1Hz, 1H), 
5.48 (ddd, J = 15.4, 8.5, 1.1Hz, 1H), 4.41 (m, 1H), 4.03 (m, 1H), 4.02 (q, J = 7.1Hz, 
5 2H), 3.45 (m, 1H), 2.81 (d, J = 6.6Hz, 2H), 2.72 (m, 1H), 2.42-2.32 (m, 4H), 2.21 (m, 
1H), 1.76-1.58 (m, 3H), 1.48-1.20 (m, 6H), 1.42 (t, J =7.1Hz, 3H) 0 

mm,M2 (hh) 

(15a, 13E) -9-**y-15-fcI<n*$/-16- (3— fV7° 
10 D^^J'7i^) -17, 18, 19, 20-xb^y;i/-8-Tlf 
7°D^h-13-^>^ 



TLC : Rf 0.45 (^DD^;i/A : p< : 7k= 9 : 1 : 0.1) ; 
N M R : 6 7.20 (t, J = 7.7Hz, 1H), 6.80-6.75 (m, 3H), 5.73 (dd, J = 15.4, 6.0Hz, 1H), 
15 5.49 (ddd, J = 15.4, 8.5, 1.1Hz, 1H), 4.55 (ro, 1H), 4.40 (m, 1H), 4.04 (m, 1H), 3.54 
(m, 1H), 2.80 (d, J = 6.6Hz, 2H), 2.74 (m, 1H), 2.42-2.32 (m, 4H), 2.21 (m, 1H), 
1.77-1.58 (so, 3H), 1.50-1.20 (m, 6H), 1.38 (d, J = 6.0Hz, 6H)o 

mn®\2 (i i) 



o 
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(15 a, 1 3E) -9-*3rV- 1 5-b h*U=^>- 1 6- (3-^>S> 
M**/7 *=.)]/) - 1 7, 18, 19, 2 O-t 1 8 -T-if^P 

X h- 1 3 -x>^ 



O 




5 TLC : Rf 0.49 (^BD*M : *£>>-;i>:*=9 : 1 : 0.1) ; 

NMR : 6 7.45-7.28 (m, 5H), 7.23 (t, J = 7.7Hz, 1H), 6.89-6.76 (m, 3H), 5.71 (dd, J 
= 15.4, 6.0Hz, 1H), 5.45 (ddd, J = 15.4, 8.5, 0.8Hz, 1H), 5.03 (s, 2H), 4.39 (m, 1H), 
4.01 (m, 1H), 3.45 (m, 1H), 2.81 (d, J = 6.9Hz, 2H), 2.71 (m, 1H), 2.41-2.27 (m, 
4H),2.20 (m, 1H), 1.75-1.54 (m, 3H), 1.48-1.20 (m, 6H) 0 

10 

mmm2 ( j j) 

(15a, 5Z, 13E) -9-^V-l 5-tFD^>-l 6- (3- 
* h^^^l/7i^) - 1 7, 18, 19, 2 0-rh7yjH8-7 

ifm* h-5, l 3-^x>^ 



o 



15 




TLC : R f 0.31 (^DD pfr;i/£ \ J —)]/= 9:1) ; 
NMR : 6 7.32-7.11 (m, 4H), 5.70 (dd, J = 16, 5Hz, 1H), 5.60-5.48 (m, 2H), 5.34- 
5.25 (m, 1H), 4.44 (s, 2H), 4.50-4.39 (m, 1H), 4.20 (dd, J = 15, 5Hz, 1H), 4.03 (dt, J 
= 8, 5Hz, 1H), 3.49 (dd, J = 15, 8Hz, 1H), 3.42 (s, 3H), 2.92-2.78 (m, 2H), 2.50-2.05 
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(m,7H), 1.77-1.61 (m,3H)o 

mmm2 (kk) 

(15a, 5Z. 1 3E). -9-**V-l 1 6- (3- 

5 hij7MD^f;i/7i-^) -17, 18, 19, 2 O-tY^SK-S 
-7*fy°uz h-5, 13-S^>^ 



TL C : Rf 0.27 (^DD*M : — )l=8 : 1) ; 
NMR : £ 7.62-7.26 (m, 4H), 5.67 (dd, J = 15.6, 5.7 Hz, 1H), 5.62-5.44 (m, 2H), 
10 5.28 (m, 1H), 4.45 (m, 1H), 4.21 (dd, J = 15.0, 6.6 Hz, 1H), 4.03 (m, 1H), 3.80-2.40 
(br, 2H), 3.45 (m, 1H), 2.90 (d, J = 6.6 Hz, 2H), 2.48-2.02 (m, 7H), 1.76-1.52 (m, 3H) 0 

^MM2 (11) 

(15 a, 5Z, 1 3E) -9-**V-l 5-tFD^>-l 6- (3- 
15 ^Wx^l/) -17, 18, 19, 2 0-r h^;i/-8-Tif:7p;* 
h-5, 13-^x>i 



TLC : Rf 0.32 (^DD^M : ^#y-;i/=8 : 1) ; 

NMR : 6 7.19 (dd, J = 7.5, 7.5 Hz, 1H), 7.10-7.05 (m, 3H), 5.68 ( dd, J = 15.6, 5.7 
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Hz, 1H), 5.61-5.40 (m, 2H), 5.30 (m, 1H), 4.41 (m, 1H), 4.21 (m, 1H), 4.03 (m, 1H), 
3.70-2.60 (br, 2H) 3 3.44 (m, 1H), 2.80 (d, J = 6.6 Hz, 2H), 2.48-2.04 (m, 10H), 1.78- 
1.56 (m, 3H) 0 

5 mW,M2 (mm) 

(15 a, 1 3 E) -9 —**V- 1 5-b b*n=^>- 1 6- (3, 
^^7i-;» -17, 18, 19, 2 0-rh7y;V-8-7if7"D^ 

h- 1 3-x->m. 



10 TLC : Rf 0.36 (^DD^A : = 1 0 : 1) ; 

NMR : 6 6.88 (s, 1H), 6.81 (s, 2H), 5.74 (dd, J = 15.3, 5.7 Hz, 1H), 5.51 (dd, J = 
15.3, 8.4 Hz, 1H), 4.39 (m, 1H), 4.04 (m, 1H), 3.48 (m, 1H), 2.83-2.69 (m, 3H), 2.50- 
2.10 (m, 5H), 2.29 (s, 6H), 1.80-1.20 (m, 9H) 0 

15 mMM2 (nn) 

(15 a, 1 3E) - 9 -7t*V- 15-tfo^>-16 - [3- (^<> 

^/77>-2-^;v) 7i-;i/] -17, 18, 19, 2 o-rF^y;!/- 
8-nfrnx >- 1 3-x>^ 



q 
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TLC : Rf 0.26 (^nn^A : ^^^-;i/= 10:1) ; 
NMR : 6 7.74-7.72 (m, 2H), 7.59-7.50 (m, 2H), 7.39 (m, 1H), 7.32-7.18 (m, 3H), 
7.03 (d ; J= 1.2Hz, 1H), 5.77 (dd, J = 15.3, 6.3 Hz, 1H), 5.51 (ddd, J = 15.3, 8.7, 0.9 
Hz, 1H), 4.48 (m, 1H), 4.03 (m, 1H), 3.43 (ra, 1H), 2.93 (d, J = 6.6 Hz, 2H), 2.69(m, 
5 1H), 2.45-2.10 (m, 5H), 1.75-1.10 (m, 9H) 0 

mm,M2 (oo) 

(15a, 13E) -2, 7- (1, 3-^^-7x^I/» -9-^ 
V-l 5-t KD^>- 1 6- (3-^;i/7xzjV) -3, 4, 5, 6, 
10 17, 18, 19, 2 0-^-^^^;i/-8-Tif^PX h- 1 3-x>^ 



TLC : Rf 0.42 (^7DD*M : : 7j<= 9 : 1 : 0.1) ; 

NMR : 8 7.27-6.97 (m, 8H), 5.62 (dd, J = 15.4, 5.8Hz, 1H), 5.41 (ddd, J = 15.4, 
8.8, 1.1Hz, 1H), 4.74 (d, J = 14.6Hz, 1H), 4.36 (m, 1H), 3.87 (m, 1H), 3.81 (d, J = 
15 14.6Hz, 1H), 3.60 (s, 2H), 2.78 (d, J = 6.6Hz, 2H), 2.55-2.35 (m, 2H), 2.32 (s, 3H), 
2.15 (m,lH), 1.69(m,lH) 0 

mm 2 (pp) 

(15 a, 1 3E) - 9-#*V-l 5-fc h*P^>- 16 - (3- (2- 
20 7xz;i/X^)7x-j|/)-17 ) 18, 19, 2 0-?b77;V-8 
-y^yuT, h- 1 3 -z^yW. 




244 



Copied from 09G26099 on 



WO 03/009872 



PCT/JP02/07385 




TLC : Rf 021 (^nn*;i/A : *#J-)l/=8 : 1) ; 
NMR : 6 7.60-7.14 (m, 9H), 5.72 (dd, J = 15.3, 6.0 Hz, 1H), 5.47 (dd, J = 15.3, 8.4 
Hz, 1H), 4.43 (m, 1H), 4.03 (m, 1H), 3.46 (m, 1H), 2.94-2.62 (m, 3H), 2.48-2.12 (m, 
5 5H), 1.80-1.16 (m,9H) 0 

mnm2 (gg) 

(15a, 5Z, 1 3E) -9-tf*V-l 5-t FD^>-1 6- (3- 
^pn^i-^-n, 18, 19, 2 O-^h^y^-s-T'ifrn^ 
10 h-5, 13-i?x>i 



T L C : R f 0.31 (?DD sJVI/i* : J —)]/= 8:1) ; 
NMR : d 7.40-7.00 (m, 4H), 5.66 (dd, J = 15.6, 5.7 Hz, 1H), 5.61-5.22 (m, 3H), 
4.41 (m, 1H), 4.22 (m, 1H), 4.03 (m, 1H), 3.80-2.80 (br, 2H), 3.44 (m, 1H), 2.90-2.70 
15 (m, 3H), 2.48-2.02 (m, 6H), 1.76-1.54 (m, 3H) 0 

mmm2 (rr) 

(15a, 13E) -9-**y-l 5-K\<U*i/-l 6- (3, A-V 
7/WD7xr;v)-17 ) 18, 19, 2 0-^h7y;v-8-^f7°D 



o 
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1 3 



o 




COOH 



F 



F 



TLC:Rf 0.24 (^DD*;i/A:^^^Hl/=8: 1) ; 
NMR : 6 7.20-6.84 (m, 3H), 5.66 (dd, J = 15.3, 5.7 Hz, 1H), 5.62-5.22 (m, 3H), 
5 4.38 (m, 1H), 4.21 (m, 1H) 5 4.04 (m, 1H), 4.02-3.00 (br, 2H), 3.46 (m, 1H), 2.79 (d, J 
= 6.6 Hz, 2H), 2.50-2.02 (m, 7H), 1.80-1.54 (m, 3H)o 

mmm2 (s s) 

(15a, 13E) -2, 7- (1, 4 — f >#-7 x-1/ » -9-** 
10 V-15-t h*n^i/- 16 - (3-*3-)V7 -3, 4, 5, 6, 

17, 18, 19, 2 o 8 -ryruz h- 1 3-^>m 



TLC : Rf 0.25 (^DP*;i/A : * t? J -)V : 7j<= 9 : 1 : 0.1) ; 
NMR : 6 7.24-6.96 (m, 8H), 5.62 (dd, J = 15.4, 6.0Hz, 1H), 5.43 (ddd, J = 15.4, 
15 8.2, 0.8Hz, 1H), 4.78 (d, J = 14.8Hz, 1H), 4.37 (m, 1H), 3.89 (m, 1H), 3.77 (d, J = 
14.8Hz, 1H), 3.62 (s, 2H), 2.80 (d, J = 6.6Hz, 2H), 2.55-2.37 (m, 2H), 2.36 (s, 3H), 
2.15 (m, 1H), 1.74 (m, 1H) G 

mm 2 (t t) 
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(15a, 5 Z, 13E) - 9 -rfr^V- 1 5-hih*D^r^-16- (3 - 
7MD7i-;i/) -17, 18, 1 9, 2 0-5 1 h7y;b-8-T1f7 s D 



5 TLC : Rf 0.28 (7DD*M : p<#y-;i/=8 : 1) ; 

NMR : <J 7.25 (m, 1H), 7.04-6.86 (m, 3H), 5.66 (dd, J = 15.3, 5.7 Hz, 1H), 5.60- 
5.20 (m, 3H), 4.42 (m, 1H), 4.40-2.80 (br, 2H), 4.21 (m, 1H), 4.03 (m, 1H), 3.44 (m, 
1H), 2.90-2.72 (m, 2H), 2.48-2.02 (m, 7H), 1.78-1.56 (m, 3H) 0 

10 mMM2 (uu) 

(15 a, 5 Z, 1 3E) - 9-tf*V-l 5-tFD^> - 16- (4- 
7MD7i-A) -17, 18, 19, 2 0-rf7y;i/-8-7?7 , D 
2h-5, 13-^x>i 



15 TLC : R f 0.28 (£ P OJft;i/.A : X 8:1) ; 

NMR : 6 7.22-7.10 (m, 2H), 7.05-6.93 (m, 2H), 5.66 (dd, J = 15.6, 5.7 Hz, 1H), 
5.61-5.20 (m, 3H), 4.70-3.20 (br, 2H), 4.38 (m, 1H), 4.20 (m, 1H), 4.02 (m, 1H), 3.44 
(m, 1H), 2.81 (d, J = 6.6 Hz, 2H), 2.48-2.02 (m, 7H), 1.78-1.56 (m, 3H) „ 



O 




O 
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mmm2 (w) 

(15 a, 5Z, 1 3E) -9-^V-l 5-tFP^>-16- (3- 
^D7i=;i/) -2, 6- (1, 3-^>^-7i^l/» -3, 4, 5, 
17, 18, 19, 2 0-^r^y;V-8-T"lf7"DX h-i 3-^>m 



5 




TL C : Rf 0.30 (^Dn*M : ^^7-;V= 9 : 1) ; 
NMR : 6 7.25-7.0 (m, 8H), 5.51 (dd, J = 15, 6Hz, 1H), 5.25 (dd, J = 15, 8Hz, 1H), 
4.4-4.3 (m, 1H), 3.75-3.65 (m, 1H), 3.62 (s, 2H), 3.65-3.55 (m, 1H), 3.3-2.4 (br), 3.0- 
2.7 (m, 5H), 2.4-2.2 (m, 2H), 2.1-1.95 (m, 1H), 1.65-1.5 (m, 1H) o 

mnm2 (ww) 

(15 a, 1 3E) -9-**V-l 5-t Kn3r$/-1 6- (3-*?-)l 
7xrjl/) -1, 5- (2, 5 -4 >?-3-^-U» -2, 3, 4, 17, 
18, 19, 2 0-^7°^y;i/-8-Tif7°n^ h-1 3-x.yB 




TLC : Rf 0.31 (^HD*M : ^ y-;!/ : 7jc= 9 : 1 : 0.1) ; 
NMR : 6 7.68 (d, J = 3.8Hz, 1H), 7.19 (t, J = 7.4Hz, 1H), 7.07-6.96 (m, 3H), 6.83 
(d, J = 3.8Hz, 1H), 5.75 (dd, J = 15.4, 6.0Hz, 1H), 5.47 (ddd, J = 15.4, 8.8, 1.1Hz, 
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1H), 4.38 (ra, 1H), 4.02 (m, 1H), 3.53 (m, 1H), 2.90-2.76 (m, 5H), 2.46-2.37 (m, 2H), 
2.33 (s, 3H), 2.21 (m, 1H), 1.90-1.65 (m, 3H)o 

mnm2 (xx) 

5 (15a, 1 3E) -9-#3rV- 1 5-t FD^> - 1 6- {A-7)V* 
D7i-JI/) -5 - [5- (5-#*V-l, 2, 4-^^i7-^^y-;i/- 
3--f;U) f*7i>-2-f^] -1, 2, 3, 4, 17, 18, 19, 
2 0-^^^y;i/-8-Tif7°D^ h - 1 3-:n> 



10 TLC : Rf 0.24 (^DD^M : *?J-)l=9 : 1) ; 

NMR(DMSO-de) : 6 12.98 (br. s, 1H), 7.52 (d, J = 4.0 Hz, 1H), 7.22-7.14 (m, 2H), 
7.08-6.99 (m, 3H), 5.62 (dd, J = 15.0, 6.2 Hz, 1H), 5.30 (dd, J = 15.0, 8.8 Hz, 1H), 
4.97 (br. s, 1H), 4.16 (m, 1H), 4.00 (m, 1H), 3.28 (m, 2H), 2.81-2.58 (m, 4H), 2.22- 
2.03 (m, 3H), 1.77-1.50 (m, 3H)o 

15 x^^^Jp^P (H»J2©^#) fctfrfcfc&frofco 1, 2, 

4-*^S?7>;-;^ONH*l±Bo cafC««UT*Sx S^tTO^ 

gj|M2 (yy) 

20 (15a, 13E) - 0-**V - 1 5-t Hn#J/-l 6 - (4-7;i/* 
D7i-;i/) -1, 5- (2, 5-^ >#-7 >j -2, 3, 4, 17, 
18, 19, 2 0-^7'^y;i'-8-^if7"DX h-1 3-x>^ 
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o 




,COOH 



F 



TL C : Rf 0.25 (^7DD*;i/A : *#;~)l=2 : 1) ; 
NMR : 8 7.20-7.14 (m, 3H), 7.04-6.94 (m, 2H), 6.21 (d, J = 3.6 Hz, 1H), 5.73 (dd, 
J = 15.4, 5.8 Hz, 1H), 5.49 (dd, J = 15.4, 8.8 Hz, 1H), 5.14 (brs, 2H), 4.38 (m, 1H), 
5 4.06 (m, 1H), 3.51 (m, 1H), 2.86 (m, 1H), 2.81 (d, J = 6.6 Hz, 2H), 2.66 (t, J = 7.4 Hz, 
2H), 2.48-2.29 (m, 2H), 2.18 (m, 1H), 1.93-1.80 (m, 2H), 1.72 (m, 1H) » 

mum 2 (zz) 

(15a, 13E) -9-^V-15-tFD^-16 - 
10 P7x-;iO -3, 7- (2, 5-4 >^-f-x-l/» -4, 5, 6, 1 
7, 18, 19, 2 0-^7°^y;i/-8-Tif7°DXh-l 3-x>^ 



TLC : Rf 0.48 (^OD$M : *$J— ;i/= 9 : 1) ; 
NMR(CDC1 3 +CD 3 0D) : 5 7.25-7.15 (m, 2H), 7.05-6.95 (m, 2H), 6.7-6.6 (no, 2H), 
15 5.72 (dd, J = 16, 6Hz, 1H), 5.45 (dd, J = 16, 8Hz, 1H), 4.78 (d, J = 15Hz, 1H), 4.37 (q, 
J = 6Hz, 1H), 4.05-3.95 (m, 1H), 3.90 (d, J = 15Hz, 1H), 3.09 (t, J = 7Hz, 2H), 2.83 
(d, J = 6Hz, 2H), 2.65 (t, J = 7Hz, 2H), 2.5-2.25 (m, 2H), 2.25-2.1 (m, 1H), 1.8-1.6 (m, 
1H) 0 
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mffi.M2 (aaa) 

(15 a, 1 3E) -9-tf*V-l 5-t FD^>-1 6- (4-7)1* 
D7i-jb) -5- [5- (rb7y-Jl/-5-'f;i/) ^7i>-2-^ 
;]/] - 1, 2, 3, 4, 17, 18, 19, 2 0 # s> )l<- 8 -TV? 
5 h - 1 3 -x> 



T L C : R f 0.52 (^DD^I/A : ^ ^ J—)\>— 2:1) ; 
NMR(DMSO-d<s) : 6 7.59 (d, J = 3.7 Hz, 1H), 7.21-7.13 (m, 2H), 7.08-6.99 (m, 
3H), 5.62 (dd, J = 15.4, 6.2 Hz, 1H), 5.31 (dd, J = 15.4, 8.8 Hz, 1H), 4.97 (br, 1H), 
10 4.17 (m, 1H), 4.02 (m, 1H), 3.33 (m, 1H), 2.82-2.58 (m, 5H), 2.27-2.03 (m, 3H), 
1.80-1.49 (ra, 3H)o 

^x9-)m7k#M mmm2(Dmm \±^ut>t^^tz 0 zrh^v-jm 

15 mtM2 (bbb) 

(15 a, 1 3E) - 15-t Fd^>- 1 6- (±7^l/> 

-l->f;i/) -17, 18, 19, 2 h5y;i/-8-^if7°n^ h- 
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o 




,COOH 



TLC : Rf 0.45 (^on^l/A : : zk= 9 : 1 : 0.1) ; 

NMR : 8 8.04 (m, 1H), 7.87 (m, 1H), 7.76 (m, 1H), 7.57-7.46 (m, 2H), 7.44-7.32 
(m, 2H), 5.78 (dd, J = 15.4, 6.1Hz, 1H), 5.45 (ddd, J = 15.4, 8.5, 1.1Hz, 1H), 4.57 (m, 
5 1H), 3.97 (m, 1H), 3.35 (m, 1H), 3.32 (d, J = 6.6Hz, 2H), 2.64 (m, 1H), 2.37-2.32 (m, 
2H), 2.34 (t, J = 7.1Hz, 2H), 2.15 (m, 1H), 1.64-1.55 (m, 3H), 1.43-1.15 (m, 6H) „ 



2- ( (5R) - 5-t-^;i/^^5 u ;i/^';;i/^-= 3 r^^^^-2-^=3rv 



y ;brf >#H^Ts 1 TfSBt bfcft^tl (21.41 g ) Or h 5 1 K n 

(2 0 0mL) ««S*»CSU * 'J * A t -7 Y*1H Y (11.58 
g) ®fh5kKD77> (lOOmL) ««4iTbfc. 1 ftM 

15 Jt#Lfc0*>> /n«^f;H^r;V (9.75mL) ©rh7tf'D77 
> (5 0mL) WTbf:. Sgt^lfflllftfel, EJfc«*^* 

-f- (ffSH^:^tV=l : 2->l : I-* 3 : 1) T'lfMU TfBH 



q 
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ttllttSSiM (22.13 g) zntco 

T L C : R f 0.48 (WM^fr : 1 : 1 ) o 



5 2- ( (5R) - 5-t-^;i/y^f-;i/S/U;i/^>^^-2-*^v 

V N ^OH 

##^J6T"M?ibfc{b^ (22.0 g) ©rF7th*D77> (10 0mL) 
*«tK> 3ffiTJ**fc*£*^bU*A (8.28g) SJP^x 5#IH«#bfco 

io mwmt**;-* (2 omD *«ru 1 5»ifeo 

(3 OmL) ZMZ-tzWi, lKMffl«#bfco £Jfo$B^Kl£*fc&^£ 

stK^hu^A-eftw^ «M»-rs£fcfc*&N TfB«H4fii**-ra» 

Mlb^t) (19.75 g) fc^fco 
15 T L C : R f 0.43 o 



(5R ) _ 2 - (5-t -^;u^^^;u^u;i/^-^^^^-2-^ :3 rV 
o 

^SAc 



20 



\Js^OTBS 



T;i/3f>#H^,T> -5°CCiWPbfc#*«7-e«3abfcfls^«l (22.0 g) 
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iiVh'JiW^ (l3.0mL) (DWk^- b7t F077> ( 1 5 OmL) 
»«WS/;^D7'f h* (6.7m L) fciTFU 4 5#HBfc#bfco M»T 
^ -rf^-A (0.8lmL) SiD^s 1 5#IWat#bfc. 
A (20.0 g) iilFftSSA'J^A^^ Hfeky^^l/^l/Ar^ h* (1 
5 5 OmL) 4iDiL 5 0°CT«3«s iS-C2BIPlh 

■■rasDSft^ (26.8g) s#fc 0 

T L C : R f 0.83 (ft|Rx^;V) o 



g_^ v _ i 3^- (t-7m/*>ji?)\,*/V)V**i/) - 1 4, 15, 1 
6, 17, 18, 19, 2 0-^7°^y;P- 5 -f-T-8-rif7°n^^> 



T)izi>mm^r. mms^mMLtz^m (26.8 g) **v4-3-k 

7&>Wt* (19.9 g) fctoftM*^— ;v (1 5 OmL) fcl$gfl? 

U (I4.0g) *Jn*T2lSM«»bfco KJfeiSfcx-T 1 

;i/*J:rJWS^^;i/©S^lS«T!*Rbfco «R«fto.sNm **«kvia 
t£ttft*-r«awwb#«i oi.28g) 

T L C : R f 0.67 (W^^ : ^W>= 1:1). 
1 0 



10 



O 



15 
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9-^V-13-tKP^>-14, 15, 16, 17, 18, 19, 2 



mmQ^MLt^h^ (3128 g) (btZJ-K (7 0mL) $g«fc^ 
5 p - h;vx>X;i/^>^ • (2.41 g) £Jn*, 5 0W4^Wb 

fco asc h (i.95mL) li^tigibfeo n*g 

«fc)*S/«;*^;i/*5A*nv : ^*+J->= 1 : 1 

: *#/-;V= 10 0:1) T?*tSU Tf3MiI£W«;|fl 

wfc-em (i6.67g) *»fco 

10 T L C : R f 0.14 o 
##fflJ 1 1 

9 _^ v _12-^;i/^;i/-13, 14, 15, 16, 17, 18, 19, 



T;i/rf>#HMT> ##m O^tL^^ (l.04g) W^vr 
n£;i/x3SN/7^> (3.8mL) ^^x^^cfc^^^^^^^^ P (6 
mL + 6mL) ©S^lCilbfe. &#T> MCH1«S- 

(l.72g) ZMZ.fz&, 4 0»bfco MM£ OiNllttt 

au Tia«fii^*T?>^®<b^ (i.o g) 



o 




o 



15 




255 



Copied from 09G26099 on 07720/2007 



WO 03/009872 



PCT/JP02/07385 



TL C : Rf 0.50 (#DD*;VA : *?J-)l=9 : 1) ° 
Wffil3 (a) ~§g$^H3 (r r) 
5 [ii§t^7;i/rk Fi!^tt£fflV^ 5 -+£ 1 "^^J 2 £ B 

3«*]3 (a) 

(15a, 13E) -9-tf*V-15-fcKn*5/-16- (3-*h* 
10 ^f;i/7x^)-17, 18, 19, 20-rb7y;i/-5-^7-8 



T L C : R f 0.35 & S—Jb : D^;bA= 1:5) ; 
NMR : 6 7.40-7.10 (m, 4H), 5.79 (dd, J = 15.4, 5.2 Hz, 1H), 5.54 (dd, J = 15.4, 8.4 
15 Hz, 1H), 4.50-4.40 (m, 1H), 4.46 (s, 2H), 4.20-4.05 (m, 1H), 3.70-3.50 (m, 1H), 3.42 
(s, 3H), 3.20-2.90 (m, 1H), 2.90-2.80 (m, 2H), 2.80-2.10 (m, 9H), 2.00-1.60 (m, 3H) 0 

8113 (b) 

(15a, 13E) -9-^V-l 5-bKD^>-l 6- (3-^on 
20 7xr;v) -17, 18, 19, 2 0-rF v J )\>— 5 — — 8 — Tif 7° 
h- 1 3 



o 




256 



Copied from 09G26099 on ()7/^(i/^()()7 



WO 03/009872 



PCT/JP02/07385 



0 




TLC : Rf 0.45 : ^DD5^M = 1 : 5) ; 

NMR : <5 7.30-7.20 (m, 3H), 7.20-7.05 (m, 1H), 5.75 (dd, J =15.4, 5.4 Hz, 1H), 
5.49 (dd, J = 15.4, 8.6 Hz, 1H), 4.50-4.35 (m, 1H), 4.20-4.05 (m, 1H), 3.75-3.55 (m, 
5 1H), 3.10-2.85 (m, 1H), 2.85 (d, J = 6.6 Hz, 2H), 2.80-2.10 (m, 9H), 2.00-1.80 (m, 
2H), 1.80-1.60 (m,lH) 0 

mmm3 (c) 

(15 a, 1 3E) -9-**V- 1 5-fc h*P*2/-l 6- (3—>?P 
10 7DWW^7i-JV) -17, 18, 19, 20-^h^y;U- 
5 -^T- 8 -7if 7°DX h - 1 3 -:n>^ 



TLC:Rf 0.47(^PD*M:^^^-Jl/=9 : 1) ; 
NMR : d 7.37-7.11 (m, 4H), 5.80 (dd, J = 15, 5Hz, 1H), 5.55 (dd, J = 15, 8Hz, 1H), 
15 4.56 (s, 2H), 4.50-4.40 (m, 1H), 4.17-4.08 (m, 1H), 3.63-3.51 (m, 1H), 3.42-3.36 (m, 
1H), 3.11-3.00 (m, 1H), 2.89 (dd, J = 14, 6Hz, 1H), 2.80 (dd, J = 14, 8Hz, 1H), 2.72- 
2.32 (m, 8H), 2.31-2.17 (pa, 1H), 1.98-1.83 (m, 2H), 1.79-1.65 (m, 1H), 0.71-0.49 (m, 
4H) 0 



O 
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mm 3 (d) 

(1 5 a, 1 3E) -9-tf*V-l 5-fc FD^i/- 1 6 - (3- (2, 
2, 2-h>J7^nxbW^) 7i-M -17, 18, 19, 2 
0-xh7y;i/-5-^-T-8-^if7°D^h-l 3-ai>^ 



5 




TLC : Rf 0.47 (^OD*M : ;i/= 9 : 1) ; 

N M R : 8 7.38-7.14 (m, 4H), 5.77 (dd, J = 15, 6Hz, 1H), 5.53 (dd, J = 15, 8Hz, 1H), 
4.65 (s, 2H), 4.50-4.40 (m, 1H), 4.18-4.08 (m, 1H), 3.86 (q, J = 9Hz, 2H), 3.68-3.55 
(m, 1H), 3.08-2.94 (m, 1H), 2.94-2.79 (m, 2H), 2.68-2.32 (m, 8H), 2.32-2.17 (m, 1H), 
10 1.98-1.82 (m, 2H), 1.78-1.63 (m, 1H) o 

mmms (e) 

(15a, 13E) -9-tf*y-l 5-fcl*D*S/-16- (3-7DK 
;i/7x-;i/) -17, 18, 19, 2 0-fb5^- 5-^^-8 -y-tf 
15 7°n^h-13-^>m 




TLC:Rf 0.50 U^;-;i/:Wx^;i/=l : 5) ; 

NMR : <5 7.30-7.20 (m, 1H), 7.10-7.00 (m, 3H), 5.78 (dd, J =15.4, 5.4 Hz, 1H), 

5.52 (dd, J = 15.4, 8.4 Hz, 1H), 4.50-4.40 (m, 1H), 4.20-4.05 (m, 1H), 3.75-3.55 (m, 
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1H), 3.20-2.10 (m, 14H), 2.00-1.80 (ra, 2H), 1.80-1.55 (m, 3H), 0.94 (t, J = 7.2 Hz, 
3H) 0 

«ffJ3 (f) 

5 (15a, 13E) -9-^V-15-tFD*J/-16-J/^n^ 
;i/- 1 7 3 1 8, 1 9 , 2 0 -^h^y;i/-5-^7'-8-^if7 p n^ h- 
1 3-:n>gfc 



TLC : Rf 0.26 (^nn*M : ^^^-;i/=9 : 1) ; 
10 NMR : 5.75 (dd, J = 15.3, 6.0 Hz, 1H), 553 (ddd, J = 15.3, 8.0, 1.0 Hz, 1H), 
4.29-4.10 (m, 2H), 3.77-3.60 (m, 1H), 3.20-3.08 (m, 1H), 2.79-1.43 (m, 22HX 1.22- 
1.04(m,2H) o 

mums (g) 

15 (15a, 13E) 5-tpD^>-l 6- 

_ 2 -xf;v) -1 7, 18, 19, 2 0-rh7y;i/-5-^r-8-rif 
7°P^ h- 1 3-o:>^ 



O 





TLC : Rf 0.18 (^DD^VA : *#;-)l=9 : 1) ; 
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NMR : 6 7.19 (d, J = 5.1 Hz, 1H), 6.95 (dd, J = 5.1, 3.3 Hz, 1H), 6.86 (d, J = 3.3 
Hz, 1H), 5.75 (dd, J = 15.0, 5.4 Hz, 1H), 5.55 (dd, J = 15.0, 8.6 Hz, 1H), 4.48-4.39 (m, 
1H), 4.19-4.06 (m, 1H), 3.70-3.59 (m, 1H), 3.42-2.75 (m, 4H), 2.70-2.18 (m, 10H), 
1.99-1.84 (m, 2H), 1.79-1.62 (m, lH)o 



mmm (h) 

(15 a, 1 3E) -9-**V-l 5-t h*D^>-l 6- ( 3 - h U 7 

;^D^^;v7^-;i/) - 1 7 3 1 8 , 1 9 , 2 0-rb5y;i'-5-f7 

- 8 -T1? 7°P^ h - 1 3 -3i>^ 



TLC : Rf 0.40 (?DP*;i/A : ^^y-;i/=9 : 1) ; 
NMR : 6 7.59-7.38 (m, 4H), 5.82-5.71 (m, 1H), 5.60-5.41 (m, 1H), 4.57-4.40 (m, 
1H), 4.20-4.06 (m, 1H), 3.70-3.59 (m, 1H), 3.15-2.81 (m, 3H), 2.80-2.01 (m, 10H), 
1.99-1.80 (m, 2H), 1.79-1.60 (m, 1H) 0 

15 

mmm3 (i) 

(15 a, 13E) - 9 -rt^V- 1 5-tpD^>-16-7i-;i/-l 
7, 18, 19, 2 0-7 t h^>';i/-5-^-7'-8-r"if7 , P^h-13- 



5 



O 




10 



20 
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TLC : Rf 0.40 (^nn*W : **y-;i/= 10:1) ; 
NMR : 6 7.32-7.19 (m, 5H), 5.77 (dd, J = 15.3, 5.4 Hz, 1H), 5.51 (ddd, J = 15.3, 
8.4, 1.2 Hz, 1H), 4.41 (m, 1H), 4.11 (m, 1H), 3.62 (m, 1H), 2.95 (m, 1H), 2.86 (d, J = 
6.6 Hz, 2H), 2.65-2.20 (m, 9H), 2.00-1.80 (m, 2H), 1.70 (m, 1H) 0 

5 

mmm3 (j) 

(15a, 13E) -9-**V-15-tPP**-16- i3-**fr 
37x^;v) -17, 18, 19, 2 0 -5r b 7 5-^-8-71?:/ 
U7, Y- 1 

V N /^Sv ^ C00H 

OH >LJ 

10 

TLC : Rf 0.32 (^DU^l/A : — ^= 10:1) ; 
NMR : 6 7.21 (m, 1H), 7.07-6.98 (m, 3H), 5.78 (dd, J = 15.3, 5.4 Hz, 1H), 5.52 
(ddd, J = 15.3, 8.7, 1.2 Hz, 1H), 4.43 (m, 1H), 4.11 (m, 1H), 3.62 (m, 1H), 2.95 (m, 
1H), 2.83-2.20 (m, 11H), 2.34 (S, 3H), 2.00-1.80 (m, 2H), 1.70 (m, 1H) 0 

15 

mmm3 (k) 

(15a, 13E) - 9-**V-15-fcKD*$/-16 - (3-7;i/* 
D7x -;i/) -17, 18, 19, 2 0-rh7^-5-f7-8-7f 
^OX h- 1 3-i>^ 
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TLC : Rf 0.38 (^on*M : : tK= 9 : 1 : 0.1) ; 

NMR : 6 7.27 (m, 1H), 7.00-6.89 (m, 3H), 5.75 (dd, J = 15.4, 5.5Hz, 1H), 5.50 (dd, 
J = 15.4, 8.5Hz, 1H), 4.42 (m, 1H), 4.11 (m, 1H), 3.62 (m, 1H), 2.92 (m, 1H), 2.84 (d, 
J = 6.9Hz, 2H), 2.67-2.51 (m, 4H), 2.50-2.41 (m, 2H), 2.38 (t, J = 7.1Hz, 2H), 2.22 
5 (m, 1H), 1.94-1.83 (m, 2H), 1.66 (m, 1H) o 

mnm3 (i) 

(15a, 13E) -9-^V-15-tKD^>-16- (4-7)V* 
D7i^I/) -17, 18, 19, 2 0-^Y^JJV-5-^T-S-T^ 
10 7°PXh-13-^>^ 



TLC : Rf 0.38 (^DU^M : : 9 : 1 : 0.1) ; 

NMR : 6 7.20-7.16 (m, 2H), 7.04-6.96 (m, 2H), 5.75 (dd, J = 15.4, 6.0Hz, 1H), 
5.50 (ddd, J = 15.4, 8.5, 1.1Hz, 1H), 4.39 (m, 1H), 4.11 (m, 1H), 3.62 (m, 1H), 2.95 
15 (m, 1H), 2.82 (d, J = 6.6Hz, 2H), 2.67-2.53 (m, 4H), 2.52-2.43 (m, 2H), 2.39 (t, J = 
7.1Hz, 2H), 2.22 (m, 1H), 1.94-1.83 (m, 2H), 1.68 (m, 1H) 0 

^MM3 (m) 

(15a, 1 3E) -9-^V-15-th*D^>-l 6 - (3, A-V 
20 7MD7i^) -17, 18, 19, 2 0-;r ^^-5-^-8 



o 
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o 




,COOH 



,F 



F 



TLC : Rf 0.24 (^PD*M : *9J-)\/= 10:1) ; 
NMR : 6 7.14-7.00 (m, 2H), 6.92 (m, 1H), 5.76 (dd, J = 15.6, 5.4 Hz, 1H), 5.54 
(ddd, J = 15.6,8.4, 1.2 Hz, 1H), 4.40 (m, 1H), 4.12 (m, 1H), 3.63 (m, 1H), 3.00 (m, 
5 1H), 2.82-2.10 (m, 11H), 2.00-1.60 (m, 3H) 0 

mffi.m3 (n) 

(15a, 1 3E) -9-tf*V-l 5-t Knaf*>-1 6- (^7^1/> 
-2-^)1) -17, 18, 19, 2 0-^h^y;i/-5-^T-8-T-tf 
10 7D^h-13-x>l 



TLC : Rf 0.27 (^DD*M : *9 J — )l<= 10:1) ; 
NMR : 6 7.82-7.77 (m, 3H), 7.65 (s, 1H), 7.50-7.40 (m, 2H), 7.32 (dd, J = 8.4, 1.5 
Hz, 1H), 5.80 (dd, J = 15.6, 5.1 Hz, 1H), 5.51 (ddd, J = 15.6, 8.4, 1.2 Hz, 1H), 4.53 
15 (m, 1H), 4.11 (m, 1H), 3.53 (m, 1H), 3.02 (d, J = 6.6 Hz, 2H), 2.86 (m, 1H) , 2.60- 
2.10 (m, 9H), 2.00-1.60 (m, 3H)o 

^003 (o) 

(15a, 13E)-2, 3-X9S-9-**V- 1 5-fc Fd^>- 1 



O 
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6- (3-£nn7x-;i,) -17, 18, 19, 2 0-r h7y;i/-5- 
^-S-rif^n* h- 1 3 -^>m 



TLC : Rf 0.37 (^DDiKM : J— )V= 10:1) ; 
5 NMR:5 7.26-7.19 (m, 3H), 7.09 (m, 1H), 5.73 (dd, J = 15.3, 5.7 Hz, 1H), 5.48 (m, 
1H), 4.41 (m, 1H), 4.12 (m, 1H), 3.62 (m, 1H), 3.05-2.20 (m, 9H), 2.83 (d, J = 6.3 Hz, 
2H), 1.80-1.60 (m, 2H), 1.34 (m, 1H), 0.90 (m, 1H) 0 

HM3 (p) 

10 (15a, 13E) -9-^V-l 6- 

?Jb7x^) - 1 7, 18, 19, 2 O-y'h 5-?7-8-7 



TLC : Rf 0.43 (^DD*M : p<#y-;i/=9 : 1) ; 
15 NMR : 6 7.38-7.20 (m, 3H), 7.06-6.99 (m, 1H), 5.79 (dd, J = 15.3, 5.4 Hz, 1H), 
5.54 (dd, J = 15.3, 8.4 Hz, 1H), 4.43 (m, 1H), 4.12 (m, 1H), 3.62 (m, 1H), 3.37-2.20 
(m, 14H), 1.99-1.83 (m, 2H), 1.73 (m, 1H), 1.31 (s, 9H) 0 

mmm3 (g) 



o 




o 
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(1 3E) - 9 -tf*V- 1 5-tKD^>-l 6o-^f;i/-l 6-7x 
-;i/-17, 18, 19, 2 0-^h7y;i/-5-^r-8-Zif7°nXh 
-13-x>t 



5 TLC:Rf 0.32(^DP*;i/A:^^y-^=8 : 1) ; 

NMR : 6 7.40-7.12 (m, 5H), 5.58 (dd, J = 15.3, 6.3 Hz, 1H), 5.36 (ddd, J = 15.3, 
8.4, 0.9 Hz, 1H), 4.26 (m, 1H), 4.02 (m, 1H), 3.90-2.80 (br, 2H), 3.52 (m, 1H), 2.85 
(m, 1H), 2.66 (m, 1H), 2.60-2.06 (m, 9H), 1.98-1.80 (m, 2H), 1.61 (m, 1H), 1.35 (d, J 
= 7.2 Hz, 3H)o 

(13E) - 9 -**V- 1 5-tf'n^>-l 6)5-^^-1 6-7x 
1 7 , 18, 19, 2 0-^b7y;i/-5-^T-8-rif7°D^ h 
15 -13-^>^ 



TLC : Rf 0.25 (?PD*W : **;-)l'=8 : 1) ; 

NMR : 6 7.42-7.14 (m, 5H), 5.73 (dd, J = 15.3, 6.3 Hz, 1H), 5.55 (dd, J = 15.3, 8.1 

Hz, 1H), 4.24 (dd, J = 6.6, 6.3 Hz, 1H), 4.15 (m, 1H), 3.71 (m, 1H), 3.60-2.70 (br, 



O 
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2H), 3.06 (m, IK), 2.84 (m, 1H), 2.76-2.14 (m, 9H), 2.00-1.82 (m, 2H), 1.71 (m, IK), 
1.27(d,J = 7.2Hz,3H) 0 

5 mmms (s) 

(1 5 a, 1 3E) 1 5-t FD*>>-1 6- (3-:n^;)/ 

7;n -;V) _ 17j is, 19, 2 0-Th?;)V-5-?-7-8-7y7° 



10 T L C : R f 0.49 DP^l/A : J—)\>= 9:1) ; 

NMR : 6 7.24 (m, 1H), 7.13-6.98 (m, 3H), 5.78 (dd, J = 15.4, 5.5 Hz, 1H), 5.52 
(ddd, J = 15.4, 8.2, 1.1 Hz, 1H), 4.42 (m, 1H), 4.12 (m, 1H), 3.63 (m, 1H), 3.00 (m, 
1H), 2.90-2.77 (m, 2H), 2.67-2.35 (m, 10H), 2.23 (m, 1H), 1.95-1.85 (m, 2H), 1.72 
(m, 1H), 1.22 (t, J = 7.4 Hz, 3H)o 

15 

mMM3 (t) 

(15a, 13E) -9-t+V-15-tFD^>-16 - 
n-3-h'J7;WD^^7x-;i/) -17, 18, 19, 20— ^hv 
J 5 8 -Tif h - 1 3 -x>l 



o 
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TLC : Rf 0.35 (^DD*M : ^^y-;V=8 : 1) ; 
NMR : 6 7.52-7.35 (m, 2H), 7.14 (dd, J = 9.3, 9.3 Hz, 1H), 5.77 (dd, J = 15.3, 5.4 
Hz, 1H), 5.54 (ddd, J = 15.3, 8.1, 0.9 Hz, 1H), 4.42 (m, 1H), 4.14 (m, 1H), 4.06-1.10 
5 (m, 18H)o 

mmmz (u) 

(15a, 13E) -9-^df-V-15-tKn^>-16 - 
n _ 3 _^^ ;1/7x -;V) - 1 7, 18, 19, 2 0 -=r h 7 7 5 
10 r-8-Tif7°D^ h- 1 3-x>^ 




TLC : Rf 0.26 (^DO^VA : ;i/=8 : 1) ; 

NMR:5 7.06-6.88 (m, 3H), 5.75 (dd, J = 15.3, 5.4 Hz, 1H), 5.51 (dd, J = 15.3, 8.4 
Hz, 1H), 4.39 (no, 1H), 4.12 (m, 1H), 3.80-2.80 (br, 2H), 3.63 (m, 1H), 2.99 (m, 1H), 
15 2.86-2.06 (m, 14H), 1.98-1.62 (m, 3H) „ 

&nm$ (v) 

(15 a, 1 3E) -9-3j-*V-l 5-b Kn*S/-l 6- (3-^PU 
-4-7MD7x-;v) - 1 7, 18, 19, 2 0-^ h^^;V- 5-f- 
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O 




■F 



T L C : R f 0.22 (^PDWA : ^—)^~ 8:1) ; 
NMR : 6 7.24 (m, 1H), 7.13-7.04 (m, 2H), 5.75 (dd, J = 15.3, 5.7 Hz, 1H), 5.51 
5 (ddd, J = 15.3, 8.4, 0.9 Hz, 1H), 4.40 (m, 1H), 4.13 (m, 1H), 4.10-3.10 (br, 2H), 3.63 
(m, 1H), 2.99 (m, 1H), 2.88-2.14 (m, 11H), 2.00-1.56 (m, 3H) 0 

mmm3 m 

(15/?, 13E) - 9-^V-15-tFn^>-16 - (3-^do 
10 7x~;V) -17, 18, 19, 20-^h7y;V-5-^T-8-Tif7- 
DXh-1 3-3i>m 



TLC : Rf 0.48 (^DD^M : ^=9 : 1) ; 

NMR : 6 7.32-7.18 (m, 3H), 7.10 (in, 1H), 5.75 (dd, J = 15.0, 6.6 Hz, 1H), 5.41 
15 (dd, J = 15.0, 8.7 Hz, 1H), 4.39 (m, 1H), 4.11 (m, 1H), 3.62 (m, 1H), 3.18-2.12 (m, 
13H), 1.98-1.82 (m, 2H), 1.60 (m, 1H) 0 

i«3 (x) 

(15a, 13E) - 9-W-15-tPn^>-16 - (3-pWV 
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-5 - (5—b)V-$*t'3-TV-)l-2-'(fr) -1, 2, 3, 
4, 17, 18, 19, 2 O-***;;!/- 5-^-8 -Tif^D* h~ 
1 3-^> 




5 TLC:Rf 0.62(^nn^l/A:^^;-;V:M=18 :2 : 1) ; 
NMR : 6 8.17 (s, 1H), 7.14 (t, J = 8Hz, 1H), 7.0-6.9 (m, 3H), 5.68 (dd, J = 15, 7Hz, 
1H), 5.35 (dd, J = 15, 9Hz, 1H), 4.31 (q, J = 7Hz, 1H), 4.25-4.1 (m, 1H), 3.7-3.55 (m, 
1H), 3.4-3.2 (m, 2H), 3.05-2.9 (m, 1H), 2.88 (dd, J = 13, 6Hz, 1H), 2.63 (dd, J = 13, 
7Hz, 1H), 2.4-2.25 (m, 5H), 2.25-2.1 (m, 1H), 1.75-1.6 (m, 1H) o 

10 

«^J3 (y) 

(15 a, 13E) -9-^V-15-th*D^-l 6- (3-^DD 

-4- (3-t Kn*w y**tfvr-;i>-5--oi/) -l, 2, 

3, 17, 18, 19, 2 0-^7'^>';i/-5-f-T-8-rif7 , n^h- 
15 13-i> 



OH 




T L C : R f 0.44 (# DU^jl/A : S—)\/= 8:1) ; 
NMR : 6 7.25-7.16 (m, 3H), 7.08 (m, 1H), 5.87 (s, 1H), 5.72 (dd, J = 15.3, 5.7 Hz, 
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1H), 5.48 (ddd, J = 15.3, 8.4, 1.2 Hz, 1H), 4.44 (m, 1H), 4.06 (m, 1H), 3.75-3.52 (m, 
3H), 2.93 (m, 1H), 2.88-2.48 (m, 6H), 2.42-2.30 (m, 2H), 2.22 (m, 1H), 1.67 (m, 1H) o 

^zrKbUykftM »J2Ci#) fcfcfr&to&frofco Sfcs -f v** 



^600 3 (z) 

(15 a, 1 3 E) -9 -**V- 15-t h*D^>- 16 - 
7i^) - 2- 2, 4-#*W7V-)l-3-'[fr) 

10 -1, 17, 18, 19, 2 0-*>9;jV-5-5-7-8-7V7UZ b 
- 1 3-x> 



TLC : Rf 0.39 (^DD^l/A : ^y-;V=9 : 1) ; 
NMR : 6 7.38-7.15 (m, 3H), 7.14-7.02 (m, 1H), 5.74 (dd, J = 15.3, 6.0 Hz, 1H), 
15 5.46 (ddd, J = 15.3, 8.7, 1.0 Hz, 1H), 4.41 (m, 1H), 4.02 (m, 1H), 3.57 (m, 1H), 3.00- 
2.19 (m, 12H), 2.17-1.60 (pa, 3H)o 

^zzrMMkfrM mm2(omm \±ft*iDt*i*^tz 0 1, 2, 

4-W^7^;-;i/S©NHittBo carcfiMUT*^ new 

20 

IWJ3 (a a) 



5 &„ 



O 
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(15a, 13E) - 9 -**V- 1 5-t KD*S/- 1 6- 
7irjV) -2- (5-^V-l, 2, 4-^7^7^-;V-3-^Jl/) 
-1, 17, 18, 19, 2 0-^># S)V-5-?-T-8-7 J \?7'UZY 
- 1 3-^> 



TLC : Rf 0.30 (^no*M : 9 : 1) ; 

NMR : 5 7.37-7.18 (m, 3H), 7.12-7.04 (m, 1H), 5.74 (dd, J = 15.0, 6.0 Hz, 1H), 
5.47 (ddd, J = 15.0, 8.7, 1.2 Hz, 1H), 4.42 (m, 1H), 4.03 (m, 1H), 3.60 (m, 1H), 3.00- 
2.70 (m, 4H), 2.69-2.38 (m, 7H), 2.28 (m, 1H), 2.15-1.70 (m, 3H) 0 

io xx^i/jptk^m mmm2(onm \±n^t^^tz 0 *it, 1,2, 

fee 

Hffi0]3 (bb) 

15 (15 a, 1 3E) - 1-^ b^>-9-t^V- 1 5 -k h*D^> - 1 6 
- (3-^DD7x-jl/) - 1 7, 1 8, 19, 2 0 -rh7;iV- 5 -f- 
h- 1 3-^> 



O 



5 
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TLC : Rf 0.57 (^na^;VA : ^^y-;V=9 : 1) ; 
NMR : 6 7.32-7.18 (m, 3H), 7.10 (m, 1H), 5.74 (dd, J = 15.4, 5.8 Hz, 1H), 5.51 
(ddd, J = 15.4, 8.5, 0.8 Hz, 1H), 4.41 (m, 1H), 4.14 (m, 1H), 3.62 (m, 1H), 3.40 (m, 
2H), 3.32 (s, 3H), 2.94 (m, 1H), 2.82 (d, J = 6.6 Hz, 2H), 2.71-2.48 (m, 4H), 2.42- 
5 2.35 (m, 2H), 2.24 (m, 1H), 1.77-1.63 (m, 5H) „ 

3.zmm*&m (mmm2(otm). y^ftfc&^&o 
mmm3 (cc) 

(15a, 13E) - 9-^^V-15-th*D^>-16 - 

io D7x^) -5 - (4-*;v^^^-^--2-^^) -i. 2 > 3 ' 

4, 17, 18, 19, 2 0-^^^y^-5-f-T-8-Tif^D^h- 
1 3-x> 



TLC : Rf 0.18 (^dd*W : *#J-ft : »tt= 9 = 1 : 0.1) ; 
15 NMR : 6 8.09 (s, 1H), 7.18-7.12 (m, 2H), 7.06-6.95 (m, 2H), 5.79 (dd, J = 15.3, 
5.7 Hz, 1H), 5.51 (dd, J = 15.3, 9.0 Hz, 1H), 4.39 (m, 1H), 4.11 (m, 1H), 3.73 (m, 1H), 
3.40-2.19 (m, 10H), 1.74 (m, 1H) 0 

^ffi6ffi]3 (dd) 

20 (15a, 13E) - 1 h**-9 -**V- 1 6 -t Fn*3/- 1 6 
- (4-7MD7i^V) "IT, 18, 19, 2 0-^h^^;V-5- 
?-~7- 8-T*?7°VX h- 1 3-^> 
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o 




F 



TLC : Rf 0.59 (^DO*JVA : .X^— ;i/=9 : 1) ; 
NMR : 8 7.19-7.15 (m, 2H), 7.04-6.98 (m, 2H), 5.74 (dd, J = 15.3, 5.7 Hz, 1H), 
5.50 (ddd, J = 15.3, 8.4, 1.2 Hz, 1H), 4.37 (m, 1H), 4.10 (m, 1H), 3.62 (m, 1H), 3.40- 
5 3.36 (m, 2H), 3.30 (s, 3H), 2.96 (m, 1H), 2.88-2.75 (to, 2H), 2.69-2.49 (m, 4H), 2.40- 
2.34 (m, 2H), 2.24 (m, 1H), 1.76-1.64 (m, 5H) o 

x-ZT)m&frM (mmm2(Dmm \tn^t>ta-f?^tz 0 
mmm3 (ee) 

10 (15a, 13E) -9-^V-15-tpn^-16- (4-7;i/# 
P7x-jl/) -5- [5- (5-**V-l, 2, A-**V¥T^~)\s- 

^r^-;v-2—r;i/] -1,2,3,4, 17, 18, 19, 

2 0-^^^y^-5-f-T-8-T-tf7°PX h- 1 3-x> 



15 TLC : Rf 0.50 (#DD*;VA : : W»= 9 : 1 : 0.2) ; 

NMR(CDC1 3 +CD 3 0D) : £ 8.03 (s, 1H), 7.20-7.07 (m, 2H), 7.02-6.94 (m, 2H), 
5.72 (dd, J = 15.3, 5.7 Hz, 1H), 5.44 (dd, J = 15.3, 8.7 Hz, 1H), 4.35 (m, 1H), 4.14 (m, 
1H), 3.68 (m, 1H), 3.65-3.10 (m, 3H), 2.91-2.67 (m, 2H), 2.46-2.11 (m, 3H), 1.72 (m, 
lH)o 
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x.zTfrtofcftm mnmoum Btfr&b&frofc. ttz, 1,2, 

bfco 

5 jgflfcfl!l3 (f f) 

(15a, 13E) - 9-^V-15-hFD^>-16 - 
7j-j!/) -17, 18, 19, 2 0-xh:?y;i/-5-?-T-8-7Hf- 
1 Q-**¥-7VZ h- 1 3-^>^ 



10 TLC : Rf 0.35 (^nn^;VA :^^y-;i/=9 : 1) ; 

NMR : 6 7.32-7.20 (m, 3H), 7.10 (m, 1H), 5.88 (dd, J = 15.4, 5.2 Hz, 1H), 5.56 
(ddd, J = 15.4, 8.5, 1.4 Hz, 1H), 4.50-4.29 (m, 2H), 4.43 (dd, J = 8.5, 8.2 Hz, 1H), 
3.89 (dd, J = 8.5, 8.2 Hz, 1H), 3.46 (m, 1H), 3.10 (m, 1H), 2.84-2.80 (m, 2H), 2.77- 
2.44 (m, 6H), 1.98-1.87 (m, 2H)o 



mmm3 (gg) 

(15 a, 1 3E) -9-^^rV-l 5-tFD^>-16 - (4-7;^ 

D7 i^) -17, 18, 19, 2 o-^h^y;v-5-f-T-8-Tif 

- 1 0-«1t7'PX h~ 1 3-:n>^ 




15 
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F 



TL C : Rf 0.34 (^DP^;i/A 9:1); 
NMR : 6 7.20-7.13 (m, 2H), 7.08-6.98 (m, 2H), 5.88 (dd, J = 15.4, 5.2 Hz, 1H), 
5.57 (ddd, J = 15.4, 8.5, 1.4 Hz, 1H), 4.47-4.28 (m, 2H), 4.42 (dd, J = 8.5, 8.2 Hz, 
5 1H), 3.91 (dd, J = 8.5, 8.2 Hz, 1H), 3.46 (m, 1H), 3.12 (m, 1H), 2.90-2.78 (m, 2H), 
2.75-2.43 (m, 6H), 1.97-1.86 (m, 2H)o 

mmm3 (hh) 

(15 a, 1 3E) -9-tf*V-l 5 - 1 h*P^>- 1 6- (3-*?)V 
10 7i-Jl/)-17, 18, 19, 2 0-xh7^;i/-5-^T-8-Tif- 
1 0 -**V7°UZ h - 1 3 -:n>^ 



TLC : Rf 0.35 (^DD^l/A : 9 : 1) ; 

NMR : 6 7.22 (t, J = 7.4Hz, 1H), 7.11-6.97 (m, 3H), 5.90 (dd, J = 15.4, 5.2Hz, 1H), 
15 5.57 (ddd, J = 15.4, 8.8, 1.4Hz, 1H), 4.51-4.28 (m, 3H), 3.91 (dd, J = 8.2, 8.0Hz, 1H), 
3.45 (m, 1H), 3.11 (m, 1H), 2.89-2.44 (m, 8H), 236 (s, 3H), 1.96-1.85 (m, 2H) o 

mffi,M3 (ii) 

(15 a, 13E) -9-*-*V-l 5-tb'D^>-l 6- (3-*?-)V 
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7U^Wi-^) -17, 18, 19, 2 0 -7 1 h^y;V- 5 

- 8 - rif 7°d ^ h - 1 3 - x >i? • mm. 




TLC : Rf 0.11 (^DD^l/A : — ;i/ : WB= 9 : 1 : 0.1) ; 
5 NMR (CD 3 OD) : d 7.50-7.30 (m, 4H), 5.76 (dd, J = 15.0, 6.6 Hz, 1H), 5.45 (dd, J = 
15.0, 8.7 Hz, 1H), 4.40 (m, 1H), 4.24-4.11 (m, 3H), 3.50 (m, 1H), 2.96-2.80 (m, 3H), 
2.71 (s, 3H), 2.63-2.43 (m, 3H), 2.42-2.20 (m, 4H), 1.93-1.62 (m, 3H) 0 

10 »ff]3 ( j j) 

(15a, 1 3E) -9-^7- 1 5-tFn^>-16 - (3-x^-;i/ 
-4-7;^D7i-;i/) -17, 18, 19, 2 0-rh7y;i/-5-f 

T-8-7 , 1f7'P^b-l 3-x>^ 




15 TLC : Rf 0.35 (^DP^;i/A : ^^y-;i/=9 : 1) ; 

NMR : 6 7.08 -6.93 (m, 3H), 5.75 (dd, J = 15.3, 5.4 Hz, 1H), 5.52 (ddd, J = 15.3, 
8.7, 1.2 Hz, 1H), 4.40 (m, 1H), 4.12 (m, 1H), 3.62 (m, 1H), 3.00 (m, 1H), 2.87-2.18 
(m, 11H), 1.98-1.82 (m, 2H), 1.71 (m, 1H), 1.22 (t, J = 7.5 Hz, 3H) o 
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«ffl]3 (kk) 
(15a, 13E) -9-^V-15-th'D^>-16 - 
7?>-2-"01/) - 1 7, 18, 19, 20-rh7y;V-5-f7-8 
-Tif 7"n^ > - 1 3 




T L C : Rf 0.34 (?DD A \ ^9 J ■— JV= 9:1) ; 
NMR : 6 5.99 (d, J = 2.7 Hz, 1H), 5.88 (m, 1H), 5.75 (dd, J = 15.3, 5.4 Hz, 1H), 
5.55 (ddd, J = 15.3, 8.7, 1.0 Hz, 1H), 4.47 (m, 1H), 4.15 (ra, 1H), 3.63 (m, 1H), 3.06 
(m, 1H), 2.92-2.78 (m, 2H), 2.75-2.18 (m, 12H), 2.00-1.81 (in, 2H), 1.72 (m, 1H) 0 

mMM3 (11) 

(15 a, 13E) -9-**V-l 5-th*D^>-l 6- (2-^^)1 
#*^J-)] / -5-'{)l) - 1 7, 18, 19, 2 0-x b7y;i/-5-^ 
T-8-^lf^nxh-l 3 




TLC : Rf 0.35 (^DP*;i/A :^^y-;i/:^=l 8:2:1) ; 
NMR : 3 6.95 (s, 1H), 5.80 (dd, J = 16, 5 Hz, 1H), 5.66 (dd, J = 16, 8 Hz, 1H), 
4.6-4.5 (m, 1H), 4.25-4.1 (m, 1H), 3.7-3.55 (m, 1H), 3.2-3.05 (m, 1H), 3.0-2.8 (m, 
2H), 2.75-2.5 (m, 7H), 2.5-2.35 (in, 4H), 2.35-2.2 (m, 1H), 2.0-1.85 (m, 2H), 1.85-1.7 
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(m, lH)o 

mMM3 (mm) 

(15a, 13E) -9-#*V-l 5-hFn^>-l 6- (^>Vyy 
y_2-^;i/) -17, 18, 19, 20-rh7;;i/-5-^7-8-7 
if^DXh-l 3-^>^ 




TLC : Rf 0.43 (^on*M : ;*#y-;i/=l 9:1); 
NMR : 6 7.55-7.5 (m, 1H), 7.41 (d, J = 7 Hz, 1H), 7.25-7.15 (m, 2H), 6.52 (s, 1H), 
10 5.80 (dd, J = 15, 6 Hz, 1H), 5.57 (dd, J = 15, 8 Hz, 1H), 4.63 (q, J = 6 Hz, 1H), 4.15- 
4.05 (m, 1H), 3.58 (pent, J = 7 Hz , 1H), 3.04 (d, J = 6 Hz, 2H), 3.0-2.9 (m, 1H), 2.65- 
2.3 (m, 8H), 2.3-2.1 (m, 1H), 1.95-1.8 (m, 2H), 1.75-1.6 (m, 1H) 0 

mmm3 (nn) 

15 (15 a, 13E) -9-^V-15-tKn^>-16 - (5-xf;V 
77>-2-^;V) -17, 18, 19, 20-rh7/;V-5-^7-8 
-rif7°P^ h- 1 3 -3i >^ 
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TLC : Rf 0.29 (^nn*;VA : 9 : D ; 

NMR : 6 6.00 (d, J = 3.0 Hz, 1H), 5.88 (d, J = 3.0 Hz, 1H), 5.75 (dd, J = 15.3, 5.4 
Hz, 1H), 5.55 (ddd, J = 15.3, 8.4, 1.0 Hz, 1H), 4.48 (m, 1H), 4.15 (m, 1H), 3.64 (m, 
1H), 3.03 (m, 1H), 2.93-2.78 (m, 2H), 2.71-2.18 (m, 12H), 1.99-1.82 (m, 2H), 1.72 
5 (m, 1H), 1.21 (t, J = 7.2 Hz, 3H) 0 

mmms (qq) 

(15a, 1 3E) -9-^V-l 5-tFD^>-16- (4, 5-P 
/f;i/77>-2-^V)-n> 18, 19, 20-rb7y;i/-5-f 
10 3-^>m 



TL C : Rf 0.31 (#DD*;VA : )V= 9 : 1) ; 

NMR : 6 5.89 (s, 1H), 5.75 (dd, J = 15.3, 5.1 Hz, 1H), 5.55 (dd, J = 15.3, 8.7 Hz, 
1H), 4.44 (m, 1H), 4.15 (m, 1H), 3.63 (m, 1H), 3.07 (m, 1H), 2.86-2.09 (m, 15H), 
15 1.99-1.63 (m,6H) 0 

mnm3 (dp) 

(15 a, 1 3E) -9-^-^V-l 6 - (3-pWI/ 

y ^y-2-4;i) -17, 18, 19, 20-rb7;;i/-5-f7-8 
20 -T1f7*n* 1 3-^>^ 



o 
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TLC : Rf 0.41 (^DD^A : *#;-)]/=9 : 1) ; 
NMR : 6 7.24 (d, J = 1.8 Hz, 1H), 6.19 (d, J = 1.8 Hz, 1H), 5.75 (dd, J = 16, 6 Hz, 
1H), 5.53 (dd, J = 16, 9 Hz, 1H), 4.53-4.44 (m, 1H), 4.18-4.08 (m, 1H), 3.70-3.59 (m, 
5 1H), 3.10-2.97 (m, 1H), 2.83 (d, J = 6 Hz, 2H), 2.72-2.32 (m, 8H), 2.30-2.18 (m, 1H), 
2.0-1.8 (m, 5H), 1.81-1.64 (m, 1H) 0 

(15 a, 1 3E) - 9 -**V-1 5-tKn^>-16- (3--hn 
10 7x^) -17, 18, 19, 2 0-^h7y;i/-5-^T-8-Tif7° 
Y - 1 3 -3^>Wt 



TLC : Rf 0.59 (^Pn^;VA : ^^y-;i/=9 : 1) ; 
NMR : 6 8.01 (m, 1H), 7.60-7.42 (m, 3H), 5.78 (dd, J = 15.0, 5.4 Hz, 1H), 5.55 
15 (dd, J = 15.0, 8.4 Hz, 1H), 4.50 (m, 1H), 4.16 (m, 1H), 3.60 (m, 1H), 3.10-2.18 (m, 
13H), 1.98-1.81 (m, 2H), 1.78-1.59 (m, 1H) Q 

mmm3 (rr) 

(15 a, 1 3E) -9-;T*7-l 6- (3 



o 




280 



Copied from 09G26099 on 07720/2007 



WO 03/009872 



PCT/JP02/07385 



-<V*^W-;i/-5— -1 7, 18, 19, 2 0-rh7;jV-5 




TLC:Rf 0.42(^DD^l/A:^^y-^=9 : 1) ; 
5 NMR : 8 5.96 (s, 1H), 5.79 (dd, J = 15.3, 5.1 Hz, 1H), 5.60 (dd, J = 15.3, 8.1 Hz, 
1H), 4.59 (m, 1H), 4.17 (m, 1H), 4.00-3.20 (m, 2H), 3.10-2.99 (m, 3H), 2.75-2.20 (m, 
12H), 1.98-1.80 (m, 2H), 1.71 (m, lH)o 

mm 4 

10 (15 a, 1 3E) -9-tf*V-l 5-t Pn^>-1 6- (3-* 
^^7x^)-17, 18, 19, 2 o-^h^y;i/-8-^-if7°n 
^h-l 3-x>-i-^--;v 




mmmi^^tz^m (2 2 0mg) ®7t>7tFn77> (2mL) 

15 mmtymfc^Mv ( 2 3 mg) ^munmx. MUr 2.5 ^ 5 
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: *9J-fr=5 0 : 1->10 : D/CiWKU Tffl&ttfcfcfc-rs* 
mW1b&m ( 1 7 lmg) ft^fco 

TLC : Rf 0.16 : p<*y-;i/=8 5 : 1 5) ; 

NMR : (5 7.38-7.11 (m, 4H), 5.73 (dd, J = 15.3, 6.0 Hz, 1H), 5.50 (ddd, J = 15.3, 
5 8.0, 1.2 Hz, 1H), 4.50-4.37 (m, 3H), 4.08-3.99 (m, 1H), 3.62 (t, J = 6.6 Hz, 2H), 3.53- 
3.37 (m, 4H) 5 2.92-2.70 (m, 3H), 2.46-2.12 (m, 3H), 1.94 (bs, 1H), 1.78-1.20 (m, 
12H)o 

mmm4 u> ~mmm4 (w) 

»fflJ4 (a) 

15. (1 5 a, 1 3E) -9-**V-l 5-bFn^-l 6- (3-^ 

5/*f-)]/7x.=-)V) -17, 18, 19, 2 O-rb?;;!/- 5-^7-8 

-yyyuzh-i 3 1 



TLC :Rf 0.18 : ;*#;-;i/=5 0 : 1) ; 

20 NMR : 6 7.35-7.10 (m, 4H), 5.77 (dd, J = 15, 6Hz, 1H), 5.52 (dd, J = 15, 9Hz, 1H), 
4.43 (s, 2H), 4.45-4.35 (m, 1H), 4.15-4.05 (m, 1H), 3.70-3.55 (m, 3H), 3.42 (s, 3H), 
3.05-2.95 (m, 1H), 2.9-2.75 (m, 2H), 2.7-2.45 (m, 4H), 2.4-2.3 (m, 2H), 2.3-2.15 (m, 
1H), 2.1-1.9 (br, 2H), 1.8-1.5 (m, 5H) G 



O 
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mmm4 (b) 

(15a, 1 3E) -9-tf*V- 1 5-tFO^>-16 - (3, 4-S> 
7MD7x^)-17, 18, 19, 2 0-^h7y;b-8-Tif7°P 

5 ^h-i3-i>-i-t-;i/ 




T L C : R f 0.18 ; 

NMR : 6 s 7.15-7.00 (m, 2H), 6.93 (m, 1H), 5.72 (dd, J = 15.4, 5.8 Hz, 1H), 5.50 
(dd, J = 15.4, 9.3 Hz, 1H), 4.38 (m, 1H), 4.03 (m, 1H), 3.62 (t, J = 6.3 Hz, 2H), 3.48 
10 (m, 1H), 2.80 (d, J = 6.6 Hz, 2H), 2.74 (m, 1H), 2.46-2.26 (m, 2H), 2.22 (m, 1H), 
1.76-1.20 (m,HH)o 

mmm^ (c) 

(15 a, 13E) -9-^V-l 5-th*n^>-16 - (3-^DD 
15 7x-;i/) -17, 18, 19, 2 0-^h^y;v-8-Tif7°n^ h- 1 
3 -x>- 1 




TLC : Rf 0.39 (^nP*;VA : ^=9 : 1) ; 

NMR : 6 7.24-7.18 (m, 3H), 7.08 (m, 1H), 5.71 (dd, J = 15.4, 6.0 Hz, 1H), 5.48 
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(ddd, J = 15.4, 8.2, 0.8 Hz, 1H), 4.42 (m, 1H), 4.04 (m, 1H), 3.63 (t, J = 6.6 Hz, 2H), 
3.47 (m, 1H), 2.82 (d, J = 6.6 Hz, 2H), 2.72 (m, 1H), 2.44-2.26 (m, 2H), 2.21 (m, 1H), 
1.77-1.20 (m, HH)o 

5 mam* (d) 

(15a, 13E) -9-W-15-tFD^>-16 - 
7x-;i/) -17, 18, 19, 20-^h7y;V-5-^T-8-Tif7° 



10 TLC :Ef 0.17 (If&a^V) ; 

NME. :<5 7.29-7.19 (m, 3H), 7.08 (m, 1H), 5.74 (dd, J = 15.4, 5.8Hz, 1H), 5.49 (dd, 
J = 15.4, 8.5Hz, 1H), 4.40 (m, 1H), 4.10 (m, 1H), 3.70-3.67 (m, 2H), 3.65 (m, 1H), 
2.95 (m, 1H), 2.84 (d, J = 6.6Hz, 2H), 2.68-2.47 (m, 4H), 2.40-2.34 (m, 2H), 2.23 (m, 
1H), 2.09 (br. s, 1H), 1.75-1.58 (m, 5H) 0 

15 

l«4 (e) 

(15 a, 13E) - 9 -**V- 1 5 -h Yu*is- 1 6-7i-Jl/- 1 
7, 18, 19, 2 0-^>7/;i/-5-f-T-8-Tif7°D^h-l 3- 



o 




o 




20 
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TLC : Rf 0.18 (Mfcn*-;U) ; 

NMR : 6 7.37-7.16 (m, 5H), 5.76 (dd, J = 15.4, 5.8Hz, 1H), 5.49 (ddd, J = 15.4, 
8.5, 1.1Hz, 1H), 4.42 (m, 1H), 4.09 (m, 1H), 3.71-3.56 (m, 3H), 2.96 (m, 1H), 2.84 (d, 
J = 6.6Hz, 2H), 2.67-2.43 (m, 4H), 2.41-2.35 (m, 2H), 2.23 (m, 1H), 1.79-1.60 (m, 



ggfflSffH (f) 

(15a, 1 3E) -9-**V-l 6- (3-^^)V 

7i-jb) -17, 18, 19, 2 0-^h^y;i/- -T*?7 
10 D^b-13-X>-l-t-il/ 



TLC : Rf 0.32 (^DD^M : * : 7j<= 9 : 1 : 0.1) ; 
NMR : 8 7.21 (t, J = 7.4Hz, 1H), 7.19-6.97 (m, 3H), 5.76 (dd, J = 15.4, 5.8Hz, 1H), 
5.50 (ddd, J = 15.4, 8.5, 1.1Hz, 1H), 4.40 (m, 1H), 4.10 (m, 1H), 3.68-3.58 (m, 3H), 
15 2.95 (m, 1H), 2.84-2.78 (m, 2H), 2.67-2.48 (m, 4H), 2.41-2.35 (m, 2H), 2.36 (s, 3H), 
2.26 (m, 1H), 1.78-1.62 (m, 5H)o 

^mmA (g) 

(15 a, 1 3E) -9-^-^rV-l 5 - 1 h'P^- 1 6 - (3-7;i/# 
20 D7x-il/) -17, 18, 19, 2 0-^h7y;V-5-^T-8-Tif 



5 5H) 0 



o 
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TLC : Rf 0.35 (^?DD*M : J—)\> : ?K= 9 : 1 : 0.1) ; 
NMR : 6 7.29 (m, 1H), 7.01-6.89 (m, 3H), 5.75 (dd, J = 15.4, 5.8Hz, 1H), 5.50 
(ddd, J = 15.4, 8.5, 1.1Hz, 1H), 4.41 (m, 1H), 4.12 (m, 1H), 3.70-3.57 (m, 3H), 2.94 
5 (m, 1H), 2.84 (d, J = 6.6Hz, 2H), 2.66-2.54 (m, 4H), 2.41-2.35 (m, 2H), 2.24 (m, 1H), 
1.78-1.60 (m,5H) 0 

«ff]4 (h) 

(15 a, 1 3E) -9-a-*V- 1 5-fc b*D^>- 1 6- (4-7;i/tf 
10 D7i-il/) -17, 18, 19, 2 0-^h^y;U-5-^^-8-Tlf 
7°nx h- 1 3 -x>- 1 



TLC : Rf 0.35 (^DD^l/A :*= 9 : 1 : 0.1) ; 

NMR : 6 7.20-7.13 (m, 2H), 7.05-6.96 (m, 2H), 5.74 (dd, J = 15.4, 5.5Hz, 1H), 
15 5.50 (ddd, J = 15.4, 8.5, 1.4Hz, 1H), 4.38 (m, 1H), 4.10 (m, 1H), 3.71-3.57 (m, 3H), 
2.95 (m, 1H), 2.82 (d, J = 6.9Hz, 2H), 2.66-2.48 (m, 4H), 2.40-2.33 (m, 2H), 2.24 (m, 
1H), 1.78-1.60 (m, 5H)o 

mm 4 (i) 



o 
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(15a, 1 3E) -9-#*V-l 5-tFD^>-16- (3-rnK 
^71-^-17, 18, 19, 2 0-rh7y;V-5-?7-8-71f 

rn* h - l 3 -x>- l 



o 




5 TLC : Rf 0.20 (fiJ^) ; 

NMR : 7.21 (d, J = 7.8 Hz, 1H), 7.06 (d, J = 7.8 Hz, 1H), 7.04-7.00 (m, 2H), 
5.76 (dd, J = 15.0, 6.0 Hz, 1H), 5.51 (ddd, J = 15.0, 8.0, 1.2 Hz, 1H), 4.40 (m, 1H), 
4.10 (m, 1H), 3.72-3.59 (m, 3H), 2.98 (m, 1H), 2.90-2.78 (m, 2H), 2.73-2.43 (m, 8H), 
2.41-2.10 (m, 3H), 1.90 (bs, 1H), 1.80-1.75 (m, 6H), 0.94 (t, J = 7.5 Hz, 3H) 0 

10 

(15a, 1 3E) -9-#*V-l 5-tFn^>-16- (3-hU7 

fritu*?-?V7*-)v) -17, 18, 19, 2 o 5 
- 8 -T^yuT, h- 1 3 -oi>- 1 -*—;!/ 




T L C : R f 0.20 ; 

NMR : 6 7.60-7.30 (m, 4H), 5.76 (dd, J = 15.0, 5.7 Hz, 1H), 5.52 (ddd, J = 15.0, 
8.0, 1.0 Hz, 1H), 4.43 (m, 1H),4.11 (m, 1H), 3.73-3.69 (m, 3H), 3.06-2.83 (m, 3H), 
2.72-2.50 (m, 4H), 2.42-2.00 (m, 5H), 1.80-1.53 (m, 5H) o 
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mMM4 (k) 

(15a, 13E) -9-tf*V-l 5-fc 6- (3-x^;i, 

7x -;i/) -17, 18, 19, 2 0-7^7^-5 -9^-8 -TIFT" 

5 n*h-l 3-x>-i-a--;u 




T L C : R f 0.43 (^DD^M : J—) ) i/= 9:1) ; 
NMR : 8 7.24 (m, 1H), 7.13-6.98 (m, 3H), 5.78 (dd, J = 15.4, 6.0 Hz, 1H), 5.52 
(ddd, J = 15.4, 8.5, 1.1 Hz, 1H), 4.41 (m, 1H), 4.12 (m, 1H), 3.68-3.57 (m, 3H), 3.00 
10 (m, 1H), 2.90-2.75 (m, 2H), 2.67-2.52 (m, 6H), 2.42-2.35 (m, 2H), 2.25 (m, 1H), 
1.77-1.60 (m, 5H), 1.23 (t, J = 7.7 Hz, 3H) C 

mnm4 (i) 

(15 a, 1 3E) -9-^-^rV- 1 5-fc KP=^>- 1 6 - (3, A-V 
15 7MP7x-;i/) -17, 18, 1 9, 2 0-^h^y;b-5-^^-8 
Y- 1 3-x>- l-^-;V 




T L C : R f 0.18 (ffxf;!/) ; 

NMR : 8 7.15-7.00 (m, 2H), 6.93 (m, 1H), 5.74 (dd, J = 15.4, 5.5 Hz, 1H), 5.52 
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(dd, J = 15.4, 8.5 Hz, 1H), 4.38 (m, 1H), 4.12 (m, 1H), 3.71-3.57 (m, 3H), 2.98 (m, 
1H), 2.80 (d, J = 6.9 Hz, 2H), 2.68-2.48 (m, 4H), 2.42-2.36 (m, 2H), 2.25 (m, 1H), 
1.77-1.60 (m, 5H)o 

5 mmm4 (m) 

(15a, 1 3E) -9-**V- 1 5-t Kn=^>- 1 6- (4-7)V* 
D-3-h'J7;i/^D^Wx-;v) -17, 18, 19, 20-rh7 
J )l- 5 -3-T- 8 -Tif 7°n^ h — 1 3 1 - ;*-—;!/ 




10 TLC : Rf 0.47 (^nn*M : *?J-)l=8 : 1) ; 

NMR : £ 7.52-7.34 (m, 2H), 7.15 (dd, J = 9.6, 9.6 Hz, 1H), 5.76 (dd, J = 153, 5.4 
Hz, 1H), 5.53 (ddd, J = 15.3, 8.7, 0.9 Hz, 1H), 4.42 (m, 1H), 4.12 (m, 1H), 3.74-3.54 
(m,3H), 3.26-1.40 (m,17H)o 

15 gSffigH (n) 

(1 5a, 13E) -9-#*V-l 5 -t 1>*P=^>- 1 6- (4-^;V^ 
D _ 3 _^^;i /7l -;v) -17, 18, 19, 2 O-^^y^-S-^- 
'T 7 — 8 -Tif rax h-13-xy-l 
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TLC : Rf 0.33 P OsKJl/A : * # J — ;b= 8 : 1 ) ; 
NMR : £ 7.06-6.90 (m, 3H), 5.75 (dd, J = 15.3, 5.4 Hz, 1H), 5.51 (ddd, J = 15.3, 
8.4, 0.9 Hz, 1H), 4.37 (m, 1H), 4.10 (m, 1H), 3.74-3.56 (m, 3H), 2.99 (m, 1H), 2.86- 
2.16 (m, 12H), 2.00-1.44 (m, 7H) 0 



(15a, 1 3E) -9-tf*V-l 5-bh*D^>-16- (3-*nn 
-4-7MD7i-;V) - 1 7, 18, 19, 20-^h^y;^-5-^ 
T-8-nf7°D^ h-1 3-x>- l-^--;i/ 



TLC : Rf 0.35 (7 0P*;VA : j*#y-;i/=8 : 1) ; 
NMR : 6 7.26 (m, 1H), 7.14-7.04 (m, 2H), 5.74 (dd, J = 15.3, 5.4 Hz, 1H), 5.51 
(ddd, J = 15.3, 8.7, 0.9 Hz, 1H), 4.39 (m, 1H), 4.11 (m, 1H), 3.78-3.56 (m, 3H), 2.99 
(m, 1H), 2.84-1.86 (m, 10H), 1.82-1.54 (m, 6H) 0 

15 

«4 (p) 

(15 a, 1 3E) -9-**V-l 5-t KndF-Sz-16 - (3-*?\n> 
7x-;v) -1, 5- (2, S-^V^-^-l/V) -2, 3, 4, 17, 
18, 19, 2 0 -^7°#s>)V- 8 -Tif^n^ h-13-^>-l 



5 



O 



10 




20 a 
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o 




"OH 



.CH, 



T L C : R f 0.22 ; 

NMR : 6 7.19 (t, J = 7.4Hz, 1H), 7.08-6.94 (m, 3H), 6.79 (d, J = 3.3Hz, 1H), 6.64 
(d, J = 3.3Hz, 1H), 5.69 (dd, J = 15.4, 6.0Hz, 1H), 5.43 (ddd, J = 15.4, 8.5, 1.1Hz, 
5 1H), 4.72 (s, 2H), 4.37 (m, 1H), 4.02 (m, 1H), 3.53 (m, 1H), 2.85-2.74 (m, 5H), 2.44- 
2.33 (m, 2H), 2.36 (s, 3H), 2.20 (m, 1H), 1.87-1.64 (m, 3H) o 

mMM4 (q) 

(15a, 13E) -9-^^V-15-tKO^S/-16- (3-/?-;i/ 
10 7x-;i/) -5 - (5-t YV^^^)]y^-T"J-)l-2-^)V) -1,2, 
3, 4, 17, 18, 19, 2 0-*#*Sfr-S-f-7-B-r9"7vX 
b- 1 3-x.y 



T L C : R f 0.20 (S^xf;i/) ; 
15 NMR : 6 7.48 (s, 1H), 7.20 (t, J = 8Hz, 1H), 7.1-6.95 (m, 3H), 5.68 (dd, J = 15, 
6Hz, 1H), 5.47 (dd, J = 15, 9Hz, 1H), 4.78 (s, 2H), 4.34 (q, J = 6Hz, 1H), 4.13 (q, J = 
7Hz, 1H), 3.7-3.6 (m, 1H), 3.4-3.15 (m, 3H), 2.77 (d, J = 6Hz, 2H), 2.4-2.1 (m, 6H), 
1.8-1.6 (m, 1H) 0 
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mmM4 (r) 

(15a, 13E) -9-#*V-l 5-tKn^-l 6- (3-^PP 
7x -;V) -17, 18, 19, 2 0-^h^y;V-5-^T-8-7 , 1f- 
1 0 -^■y-T'P^ h - 1 3 1 



o 




TLC : Rf 0.36 (^DO*Jl/A : pt^y— ;i/=9 : 1) ; 
NMR : 3 7.32-7.20 (m, 3H), 7.10 (m, 1H), 5.86 (dd, J = 15.4, 5.5 Hz, 1H), 5.56 
(ddd, J = 15.4, 8.8, 1.4 Hz, 1H), 4.48-4.29 (m, 2H), 4.43 (dd, J = 8.2, 8.2 Hz, 1H), 
3.91 (dd, J = 8.2, 8.2 Hz, 1H), 3.70-3.63 (m, 2H), 3.45 (m, 1H), 3.09 (m, 1H), 2.82 (d, 
10 J = 6.0 Hz, 2H), 2.75-2.56 (m, 4H), 1.78-1.54 (m, 4H) 0 

mMM4 (s) 

(15a, 13E) -9-^-^V-l 5-kfn^>-l 6- {A-7)V* 
D7x - ;1/) _i 7) is, 19, 2 O-r-Y? J to- 
15 - 1 0 - t^rit7 , DX h - 1 3 1 - t-;V 




TLC : Rf 0.37 (^nn^il/A : **y-;i/=9 : 1) ; 
NMR : 8 7.20-7.13 (m, 2H), 7.06-6.98 (m, 2H), 5.87 (dd, J = 15.4, 5.5 Hz, 1H), 
5.57 (ddd, J = 15.4, 8.5, 1.4 Hz, 1H), 4.44-4.28 (m, 2H), 4.43 (dd, J = 8.5, 8.2 Hz, 
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1H), 3.91 (dd, J = 8.5, 8.2 Hz, 1H), 3.69-3.64 (m, 2H), 3.46 (m, 1H), 3.11 (m, 1H), 
2.90-2.76 (m, 2H), 2.74-2.55 (m, 4H), 1.78-1.62 (m, 4H)o 

glMi (t) 

5 (15a, 1 3 E) 5-t h*D^^-16 - (4-7;i/tf 

P7x-JV) -3, 7- (2, 5-^>^-^x-l/» -4, 5, 6, 1 
7, 18, 19, 2 0-^7? Sfr-S-T-yruZh-l 3-x>-l- 



10 T L C : R f 0.46 (tfKx?-;!/ : ^ ^ y-;i/= 19:1) ; 

NMR : 6 7.25-7.1 (m, 2H), 7.05-6.95 (m, 2H), 6.66 (d, J = 3Hz, 1H), 6.62 (d, J = 
3Hz, 1H), 5.73 (dd, J = 16, 6Hz, 1H), 5.47 (dd, J = 16, 9Hz, 1H), 4.85 (d, J = 15Hz, 
1H), 4.454.35 (m, 1H), 4.05-3.95 (m, 1H), 3.88 (d, J = 15Hz, 1H), 3.70 (t, J = 6Hz, 
2H), 2.95-2.8 (m, 4H), 2.5-2.3 (m, 2H), 2.25-2.1 (m, 1H), 2.0-1.85 (m, 2H), 1.8-1.6 

15 (m, 1H) 0 

mmm4 (u) 

(15 a, 1 3E) -9-^^V-l 5-th*n^>-l 6- (3-x^;i/ 
-4-7WD7i-;i/)-17, 18, 19, 20-^b7^;i/-5-^- 
20 7- 8 -Tif^D^ h- 1 3 -x>- 1 -#—;!/ 



o 




>H 



293 



Copied from 09G26099 on ()7/^(i/^()()7 



WO 03/009872 



PCT/JP02/07385 



o 




F 



TLC :Rf 0.28 («x^;i/:^^y-;i/=9 : 1) ; 
NMR : 6 7.06-6.91 (m, 3H), 5.75 (dd, J = 15.6, 5.7 Hz, 1H), 5.52 (ddd, J = 15.6, 
9.0, 1.5 Hz, 1H), 4.39 (m, 1H), 4.10 (m, 1H), 3.72-3.59 (m, 3H), 3.00 (m, 1H), 2.84- 
5 2.43 (m, 8H), 2.41-2.19 (m, 3H), 1.90 (bs, 2H), 1.80-1.60 (m, 5H), 1.22 (t, J = 7.5 Hz, 
3H)o 

mMM4 (v) 

(15 a, 1 3E) 6- (5-pWI/ 

10 7^-2-^1/) -17, 18, 19, 20-rh7^V-5-f7-8 

-rif 7°nx b - 1 3 -x>- 1 



TLC : Rf 0.35 : p^y-;b= 1 9 : 1) ; 

NMR : 3 5.99 (d, J = 3.0 Hz, 1H), 5.88 (m, 1H), 5.76 (dd, J = 15.3, 5.7 Hz, 1H), 
15 5.55 (ddd, J = 15.3, 8.4, 1.0 Hz, 1H), 4.42 (in, 1H), 4.11 (m, 1H), 3.74-3.60 (m, 3H), 
3.06 (m, 1H), 2.94-2.77 (m, 2H), 2.71-2.50 (m, 4H), 2.43-2.09 (m, 7H), 1.92-1.56 (m, 
6H)o 

,**MI4 (w) 



O 
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(15 a, 1 3E) -9-**V-l 5-fc $U*S/- 1 6- (5-x^;U 
77>-2->f;i/) -17, 18, 19, 2 0-f b7;;i/-5-f7-8 
-T1f7°DX h- 1 3 -x>- 




5 TLC : Rf 0.16 (SlifJl/ : ^y-;i/ = 1 9 : 1) ; 

NMR : 6 6.01 (d, J = 3.0 Hz, 1H), 5.89 (d, J = 3.0 Hz, 1H), 5.75 (dd, J = 15.3, 5.4 
Hz, 1H), 5.55 (dd, J = 15.3, 8.7 Hz, 1H), 4.45 (m, 1H), 4.10 (m, 1H), 3.71-3.59 (ra, 
3H), 3.03 (m, 1H), 2.92-2.78 (m, 2H), 2.72-2.45 (m, 6H), 2.42-2.10 (m, 4H), 2.00- 
1.59 (m, 6H), 1.21 (t, J = 7.8 Hz, 3H)o 

10 

mm 5 

(15 a) -9-**V-l 5-tKDdr^-l 6- (3-p< Y**y*?-)V 
7i-;k) -17, 18, 19, 2 0-7 1 h7y;u-8-Tif7 , D^^>^- 




r^ymm^T, mmmi-nmm.Lfzi^m (440mg) ©x*y- 

;i/ (1 OmL) mkWry&bRX (4 4mg) &flu^ #*«ftU 4 

j]W7A^7h^7^- (ftlxfJV : pt*y-;V=5 0 : l-*2 
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0:1) T-MU -Ftm&m*%t2>*%W4b&yQ (3 8 4mg) £#fc„ 
TLC : Rf 0.16 :*#;-)V=85 : 1 5) 0 

5 (15 a) -9-tf*V-.l 5-t PD^>- 16 - (3-* h*^:M/ 
7x=;i/) -17, 18, 19, 2 0-t 1 h 7 y 8 -7>1f 7°nx* >^ 



n»j i "cfijebfe-fh^tec^ito & fc, hm^ij 5 •etisabfcft^* ( 2 2 

7mg) HJB^|2i:rafllOl»^WrckfcJ:D> TfB4SH4fit* 

10 ( 1 7 3mg) %mtzo 

TLC : Rf 0.45 (^PP^;i/A : p<^^-;V=9 : 1) ; 

NMR : 6 7.38-7.11(m, 4H), 4.45 (s, 2H), 3.91-3.80 (m, 1H), 3.67-3.53 (m, 2H), 

3.42 (s, 3H), 3.00-2.64 (m, 3H), 2.50-2.03 (m, 5H), 1.94-1.89 (m, 1H), 1.86-1.20 (m, 

13H)o 

15 

mmms (a) ~mnm6 (c) 



nmm (a) 

(15 a) -9-tf*V-l 5-t KD^S/-1 6- 
-17, 18, 19, 2 O-t 1 \>7J)\'-8-Tir7°UZ?>M 



O 




20 
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o 




TLC : Rf 0.37 (^nn*M : ^^^-;i/= 10:1) ; 
NMR : 6 7.22 (t, J = 6.9 Hz, 1H), 7.08-6.99 (m, 3H), 3.86 (m, 1H), 3.63-3.54 (m, 
2H), 2.92 (m, 1H), 2.80 (dd, J = 13.5, 4.8 Hz, 1H), 2.67 (dd, J = 13.5, 8.4 Hz, 1H), 
5 2.34 (s, 3H), 2.40-1.20 (m, 18H) o 

mMM6 (b) 

(15 a) -9-^V-l 5-bKD^>-l 6- (3-^fJI/7x^) 
-17, 18, 19, 2 0-^h^y;V-5-^T-8-7if7°D^^>^ 



TLC : Rf 0.32 (^DD*W : *#^-;i/= 10:1) ; 
NMR : 6 7.21 (t, J = 7.8 Hz, 1H), 7.08-6.98 (m, 3H), 3.90 (m, 1H), 3.78-3.62 (m, 
2H), 3.40 (br s, 1H), 3.17 (m, 1H), 2.80-2.30 (m, 10H), 2.34 (s, 3H), 2.14 (m, 1H), 
2.00-1.40 (m,7H)o 



mmme (c) 

(15a) -9-^V-15-th'D^>-16 - (3-h'J7;V^P^ 
^7i^I/) -17, 18, 19, 20-Th5;^-5 -3-T- 8-T 



o 




10 



15 
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TLC : Rf 0.6 (^nn^M : *$J~fr : 7K= 9 : 1 : 0.1) ; 
NMR : d 7.57-7.39 (m, 4H), 3.95 (m, 1H), 3.78-3.63 (m, 2H), 3.19 (m, 1H), 2.92- 
2.67 (m, 4H), 2.65-2.34 (m, 6H), 2.16 (m, 1H), 2.00-1.47 (m, 7H) o 



mm i 2 

(15 a, 13E) -9-2MrV-15 - ( t ?)W> VJVt* 
,y) -16 - (3-^ h^r^^^;i/7ai-;i/) -17 , 18, 19, 2 0- 
J- h =7 J )V- 8 -TV h - 1 3 -x. yffi • x^;^*^;!/ 



»^JlfM?gL^b^l (l.26g) ©^^b^A^ F (3mL) ^ 

M»u >f (2 7 5mg) £ ion -^;v^^^;i/^> >;;v 

/7D7^F (44 6mg) CD^^f ;V*;VA7^ F (2mL) ^gffiSJU^fco 

*»U TIB4mtt**r*«IMb**l (3.39g) t^feo 
TLC : Rf 0.62 (f»n:f-;i,) 0 

mm i 3 



5 



O 




10 
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(15a, 1 3E) -9-3j-*V-l 5- ( t - ^^V* ?Jli/ Vfr** 
is) -16- (3-* h^^>^^;i/7x-;i/) -17, 18, 19, 20- 
y=-Y^y)\y-8-TVy°U^ h- 1 3 -x>^ 



5 #%#|1 2T-S5tbfe<b^ (4 2 0mg) * y J^Vt 1 h 7 t 
FD77> (2mL + 2mL) Ol^ItSil, 2 N*lMb^ r V £ A 
7j<^M (1.2mL) fcin*^ g«2l$IB«#Lfco KJ©«*ffiK"Ci8ffifcBi 

^At«, iSSlU Tia«ri4tt**faaWKb'&«l (3 9 8mg) 

10 £?#fco 

TLC : Rf 0.48 (^DP*M : **y-;i/=8 : 1) „ 

mm 1 4 

(15a, 13E) -9-;T3fV-15- (t -:7^^3\n^>'j;i/;t* 
15 >» - 1 6 - (3-p< h^>^^7xr;v) -17, 18, 19, 20- 

^h7y;i/-8-^if7-D^ h-i 3-^>^ N-^>;i^ K 



&$mi 3T?»&Lfc<fb#» (90mg) ©£fc**l/> ( 1 mL) M 
H (41mg). *^^7^Kijy> (3 2m 
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g) *5«fct>*l-^^;V-3- (3-S^3\>l/T^7*PhVl/) ^)l^J4 ^ 
F -Hgg& (6 7mg) »^ ^m#tfeo 

Kfcg^ mrnx-?- fremiti i; tzo mm^m^y^^^s m&wk 

5 mg) £?#fco 

T L C : R f 0.23 (^-tf-> : W^^;V= 1 : 3 ) 0 

(15a, 13E) -9-#*V- 1 h'D^i/- 1 6- (3-*Y* 
10 i/^jl/7i^) -17, 18, 19, 2 0-5rh7y;i/-8-^if7"P 



##$|1 ^MjtbTMb^tl (1 0 Omg) ®rb7tFD77> (lm 
L) rh77*W> : E-'7A7M7'f K (0.35mL ; l.OMx h 

is 7tFD77 >«) ^ap^> ^m-c 3 mrmnistco Kjm-&®&wsfc 

^_ : W^^-;v= l : 3->^dp*;i/A : ^^y— ;v= 1 0 : 

i) nmmu ymmmm^tmmih^m (3 5mg) 

20 TLC:Rf 0.38 (^DD*M : ^^7-;V=8 : 1) ; 

NMR : 8 9.97 (brs, 1H), 7.38-7.08 (m, 4H), 5.75 (dd, J = 15.3, 5.4 Hz, 1H), 5.50 
(dd, J = 15.3, 8.1 Hz, 1H), 4.44 (s, 2H), 4.43 (m, 1H), 4.04 (m, 1H), 3.41 (s, 3H), 3.40 
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(m, 1H), 3.26 (s, 3H), 3.06-2.72 (m, 3H), 2.52-2.10 (m, 5H), 1.86-1.12 (m, 10H) 0 

mmmi (a) ^mmmi (d) 

«ff!l7 (a) 

10 (15a, 13E) -9-**V-15-tl*n*S/-16- (3-^h* 
^Wx-;i/) -17, 18, 19, 2 0-T\>?Sfr-8-7V7U 



TLC : Rf 0.42 (^nn^;bA : ^^y-;V=8 : 1) ; 
15 NMR : 6 9.84 (brs, 1H), 8.05 (d, J = 7.2 Hz, 1H), 7.68-7.46 (m, 3H), 7.38-7.08 (m, 
5H), 5.75 (dd, J = 15.3, 5.4 Hz, 1H), 5.50 (dd, J = 15.3, 8.7 Hz, 1H), 4.45 (s, 2H), 
4.45 (m, 1H), 4.03 (m, 1H), 3.41 (s, 3H), 3.40 (m, 1H), 3.06-2.68 (m, 3H), 2.54-2.12 
(m,5H), 1.90-1.06 (m,10H) o 

20 mmm7 (t>) 

(15a, 1 3E) -9-tf*V- 1 5-t h'D^>- 16 - (3-* 
S/jWW7'x=;i/) -17, 18, 19, 20-tY7;K~8-TV7V 
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o 




TLC : Rf 0.44 (^OU*M :*#S—)V=8 : 1) ; 
NMR : <5 9.46 (bra, 1H), 7.46-7.04 (m, 9H), 5.71 (dd, J = 15.3, 5.7 Hz, 1H), 5.46 
5 (dd, J = 15.3, 8.7 Hz, 1H), 4.63 (s, 2H), 4.42 (s, 2H), 4.40 (m, 1H), 3.98 (m, 1H), 3.37 
(s, 3H), 3.30 (m, 1H), 3.00-2.62 (m, 3H), 2.40-2.06 (m, 5H), 1.82-1.08 (m, 10H) o 

mmmi (c) 

(15a, 13E) -9-«V-15-tFn^>-16 - {4-7)1* 
10 D7xr;i/) -1, 5- (2, 5--r>^-^^-l/» -2, 3, 4, 1 
7, 18, 19, 2 0-'\7°^y;V-8-7'1f7°n^h-l 3-3i>^ N 



TLC : Rf 0.12 (^DD^VA : 9 : 1) ; 

15 N M R : 6 9.15 (br. s, 1H), 7.52 (d, J = 3.9 Hz, 1H), 7.39-7.30 (m, 5H), 7.18-7.11 (m, 
2H), 7.03-6.96 (m, 2H), 6.79 (d, J = 3.9 Hz, 1H), 5.71 (dd, J = 15.4, 5.8 Hz, 1H), 5.43 
(ddd, J = 15.4, 8.8, 1.1 Hz, 1H), 4.76 (s, 2H), 4.38 (m, 1H), 4.00 (m, 1H), 3.41 (m, 
1H), 2.86-2.74 (m, 5H), 2.38-2.07 (m, 3H), 1.84-1.60 (m, 3H)„ 
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(15a, 13E) - 9-^V-15-tFn^>-16 - 

o7i-;i/) -5 - (5 -^>^;i/*;i/7*-;v#;wt^;i/^Tvf-;u- 

5 2 — OW -1, 2, 3, 4, 17, 18, 19, 20-^^;;V-5- 



TLC : Rf 0.46 (^pnWA : : fl^= 9 : 1 : 0.2) ; 

N M R : d 8.20 (s, 1H), 734 (s, 5H), 7.18-7.07 (m, 2H), 7.02-6.95 (m, 2H), 5.71 (dd, 
10 J = 15.3, 5.1 Hz, 1H), 5.47 (dd, J = 15.3, 9.0 Hz, 1H), 4.73 (s, 2H), 4.37 (m, 1H), 4.03 
(m, 1H) , 3.63 (m, 1H), 3.39 (m, 1H), 3.28-3.10 (m, 2H), 2.82-2.71 (m, 2H), 2.25- 
2.03 (m, 3H), 1.75-1.55 (m, 1H) 0 

mm 1 5 

15 (15a, 13E) - 

6- (3-^jl/7x-;i/) -17, 18, 19, 2 0-rh7;;V 
_ 5 8 -TV Y - 1 3 -^>H • T^;!/^*^;!/ 




s 
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(1 5a, 13E) -9-**V-15-t-7*-)W*?)Vi/V)]/** 
>>-16 - (3-^^^) -17, 18, 19, 20-rf7;;i/ 
_ 5 8 -Tlf 7°P7 h - 1 3 • (17 0m 

g ;HJf|^l-Cg{jtbfeft^©«itot)fc (1 5a, 13E) -9-**V 
5 . - 1 5-t b*P^>- 16 - (3-^f;i/7x-;i/) - 1 7, 18, 19, 
2 o-y h?7;i/- 5-^^-8 -Tif7°P^ h-1 

©FM>(2mL)» 2, 4-tf^(4-^^>7x^)-l, 
10 (Lawesson) MM) (7 4mg) ft**, 5 0 °CT* 1 tf|S«#Lfc. ***** 

5:1) "e»asu ymo^m^t^umib^m (nsmg) &*#fco 

TLC : Rf 0.53 :»^;i/=4 : 1) o 



15 «0J8 

(15 a, 13E) -9-f-^^V-l 5 -fc KP*f- 1 6 - (3-**- 
;i/7x=;i/) -17, 18, 19, 2 7 ^-5-^7-8-7^ 




20 ##^15Tf»»Ufc^b^» (160mg) £?)rf7bh-D77> (1.4m 
L) «C7 i h77*f-;VT> ; E-^A7;v^7>f F (l.4mL ; l.OMxh^t 

304 

Copied from 09(i26099 on ()7/2(i/2()()7 



WO 03/009872 



PCT/JP02/07385 



T*MMU TIB«H4fll*^T***^b^Kl (1 lOmg) £t#fco 
T L C : R f 0.38 ('vfrtfV : »Kxf-;i/= 1 : 1 ) o 



g^J9 

(15a, 13E) - 9-mv-15-bl«D^-16 - (3-^ 
;^x-;i/) -17, 18, 19, 2 0-rF7y;b- 5-^-8 -TMf 



T L C : R f 0.40 PU^A \ 3>*7 J —)]/= 8:1) ; 
15 N M R : 6 7.22 (dd, J = 7.5, 7.5 Hz, 1H), 7.11-6.95 (m, 3H), 5.82 (dd, J = 15.3, 5.1 
Hz, 1H), 5.55 (ddd, J = 15.3, 8.7, 1.2 Hz, 1H), 4.52-4.38 (m, 2H), 4.13 (m, 1H), 3.37 
(m, 1H), 3.10-2.39 (m, 12H), 2.35 (s, 3H), 2.27 (m, 1H), 2.00-1.70 (m, 3H) o 

HM19 (a) 

20 (15 a, 1 3E) -9-^**V-l 5-fcPn*S/-l 6- (3-* h 
^Wirjl/) -17, 18, 19, 2 O-^YvJfr-Z-TVy 



5 



S 




10 
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s 



(15 a, 13E) - 9 - ^V - 1 5 - 1 - 

(3-*3-)V7^-») -17, 18, 19, 20-rh7;jV 
_ 5 -3-7- 8-T*fy°VZ h-13-x>i- r/^l/J^T^VOftfc D C> 

5 mm 1 2 T'M5tb^b^^ffl^T n 1 5 8 ^mmm 9 1 

TLC:Rf 0.31 (**V-;i> : ^DP*M= 1 : 1 0) ; 
NMR : 5 7.40-7.10 (m, 4H), 5.82 (dd, J = 15.4, 5.0 Hz, 1H), 5.59 (dd, J = 15.4, 8.4 
Hz, 1H), 4.50-4.25 (m, 2H), 4.47 (s, 2H), 4.02-3.85 (m, 1H), 3.43 (s, 3H), 3.38-3.10 
10 (m, 1H), 3.10-2.75 (m, 4H), 2.40-2.15 (m, 2H), 2.33 (t, J = 7.2 Hz, 2H), 1.90-1.20 (m, 
10H)o 

mm i 6 

(15a, 13E) -9-**V-l S-t-7f-fr*?WW/VM*i' 
15 -16- (3^^7x-;0 -17, 18, 19, 2Q-=rY?;)\s- 
5 _ f7 _ 8 _ 7f 7o^^-13-x>-l-^^ t-7\>**/*M 



(15 a, 1 3E) -9-^V-l 5 - 1 -7?)WJ*?)W>V ft** 
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i^— 16— (3-^il/7xzjV) -17, 18, 19, 20-rh7^;V 
- 5 -3-T- 8 -Tif7°DX h-1 3-x>- ;i/ (170mg;i 

M 3 ( j ) tf «aS bfcft^W©^ 1 5 ft©7j<MS£ t - 7 

f-;i/y>i^;u^y;i/* (tbsd ■c««b&«x mmm^tmrncomw^ 

5 ItTZtlZ&b, Hljfibfc. ) ^^^DP^^^i^fMMT^ 
F (2mL+lmL) ®^«tgli> t -7 b*^#;i/**x;i/^U 
;i/^US^> (96mg). 3-^^-2-7;i/tnt'J^>)A 
h$/l/-h (2 5 7mg) fcAVSMyrnlf^x^l/T^y (0.18mL) * 

^T-M#bfe 0 m&m&ft*.K&%. iix^ittiifco 

m (170mg) %»fc« 

TLC : Rf 0.53 (^PP^VA : J— ;i/=8 : 1) o 

15 

HMffJ 1 0 

(15 a, 1 3E) -9-tf*V-l 5 -fc I* n*>>- 1 6 - (3-^^)1 
7x~;i/) -17, 18, 19, 2 0-fF7;;i/- 5 -^T-8-T1f7° 
PXh-1 3-x>-l-^;p t-^h^r^^;i/^x;i/^U^;i/^Ui/^ 
20 — h 

O O H O CH 3 

H, O 



###11 6*c*asbfcfli#» (nomg) (o.wm l) mm 

307 

Copied from. 09G26099 on 07/^(i/^()()7 




WO 03/009872 



PCT/JP02/07385 



fclNffiK (0.04mL) £J0iU ^MT*-«»bfc 0 5Ljm%ffiQ&g&£ 

: 2-»f^WDD^A : ^;-;i/=3 0 : 1 ) "CHf 
5 SU TIB«H4«S**-rs*ISBIi<b-&4ll ( 1 0 Omg) ftWfc. 
TLC : Rf 0.33 (^DD*M : *#S-)V=8 : 1) 0 

naiga 1 1 

(15 a, 1 3E) -9-#*V-l 5-t FD=^>-1 6- (3-^;i> 
10 7xr;v) -17, 18, 19, 2 0-^h7^;i/-5-^T-8-Tif7° 



gffiftll (65mg) ®^>^> (0.55mL) Sftfc^ 

4Nas-fb**-B s ll^^*f» (0.14mL) *Jn^ ^St? 2K?HS#Lfco 
15 b;vx>i:«»U TmmmtttZ*%WfcHt® (5 4m 

TLC:Rf 0.4l(7DD*M:^^y-;v=4: 1) ; 
NMR (CD 3 OD) : 6 7.15 (dd, J = 7.5, 7.5 Hz, 1H), 7.08-6.94 (m, 3H), 5.70 (dd, J = 
15.3, 6.6 Hz, 1H), 5.37 (dd, J = 15.3, 8.7 Hz, 1H), 4.33 (m, 1H), 4.24-4.07 (m, 3H), 
20 4.06-3.94 (m, 2H), 3.73 (s, 2H), 3.60-3.40 (m, 2H), 2.95-2.12 (m, 14H), 1.82-1.54 (m, 
5H)o 
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mmmi 1 (a) -mmmi 1 (c) 

^fjgfflll 1 (a) 
(15 a, 1 3E) -9-**y-l 5-t Kn*5/-1 6- 
7x -;]/) -17, 18, 19, 2 0-7" h^y;]/- 5 -7-7- 8 -7*^7° 
h _! 3- x > - 1— f;i/ • ^ 

o 

H 3 

• MsOH 

TLC : Rf 0.27 (^nn^VA : )l=S : 1) ; 

N MR(CD 3 OD) : 5 7.15 (dd, J = 7.5, 7.5 Hz, 1H), 7.06-6.94 (m, 3H), 5.70 (dd, J = 
15.3, 6.6 Hz, 1H), 5.37 (ddd, J = 15.3, 8.7, 0.9 Hz, 1H), 4.33 (m, 1H), 4.27 (t, J = 63 
Hz, 2H), 4.13 (m, 1H), 3.83 (s, 2H), 3.50 (m, 1H), 2.96-2.10 (m, 15H), 1.88-1.54 (m, 
15 5H) 0 

mmmn (to 

(15 a, 1 3E) -9-**V- 1 5-t 16 - (3-*?fr 

y^-)l) -17, 18, 19, 2 0-5rl^y;i/- 5 -7-7- 8 -7^7° 
20 h-1 3-x>- f;i/ h'J7h77^-h--h'J7MDSi 

ft 
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o 




\J • 2CF 3 COOH 



TLC:Rf 0.40(^DD*;VA:^^/-^=8: 1) ; 
NMR(CD 3 OD) : 6 7.53 (d, J = 8.1 Hz, 1H), 7.39 (d, J = 8.1 Hz, 1H), 7.24-6.92 (m, 
7H), 5.67 (dd, J = 15.6, 6.6 Hz, 1H), 5.34 (dd, J = 15.6, 9.0 Hz, 1H), 4.30 (t, J = 6.9 
5 Hz, 2H), 4.28-4.00 (m, 3H), 3.52-3.30 (m, 3H), 2.94-2.60 (m, 3H), 2.56-2.08 (m, 
10H), 1.74-1.32 (m,5H)o 

«ffU 1 (c) 

(15a, 13E) -9-#*y-15-tFP^>-16 - (3-pWI/ 
10 7x^;V) -17, 18, 19, 2 0-^h7y;i/-5-^T-8-T"tf7° 



TLC : Rf 0.37 (^DD*M : *?J—)]/=8 : 1) ; 
NMR(CD 3 OD) : 6 7.22-6.92 (m, 6H), 6.77 (d, J = 8.4 Hz, 2H), 5.69 (dd, J = 15.3, 
15 6.6 Hz, 1H), 5.36 (dd, J = 15.3, 8.7 Hz, 1H), 4.33 (m, 1H), 4.27-4.15 (m, 3H), 4.12 
(m, 1H), 3.47 (m, 1H), 3.16-3.04 (m, 2H), 2.96-2.06 (m, 13H), 1.80-1.48 (m, 5H) 0 

mmm 1 2 



O 




v OH 



• CF3COOH 
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(15a, 13E) -9-#*V-l 5-tFD*$/-16- 

-17, 18, 19, 2 0-:r h5y;i/-5-:^-8-7'1f7° 



5 «0>J3 (b) ^UM^tz^m (31.5mg) ©i;^fM;i/A7^ K (0.7 
mL) SiC 2 - 7n« • ^ V7"n Wl/xXril/ (16.5m g) &&V$tWt 
*>;«>A (16mg) ftinits 6 0°C^ 1.5B#M#bfc 0 ftlfrgk EJfctt 

10 d?^77^- (^DD^I/A : *9J—ft= 5 0:1) tISU TIB 
«Itt«ft*f**»flli<b^» (3 5mg) ft^fco 
TLC : Rf 0.45 (^DD^l/A : ;V=9 : 1) ; 

NMR : 6 7.32-7.20 (m, 3H), 7.14-7.06 (m, 1H), 5.74 (dd, J = 15.3, 6.0 Hz, 1H), 
5.50 (dd, J = 15.3, 8.6 Hz, 1H), 5.06 (m, 1H), 4.57 (s, 2H), 4.40 (m, 1H), 4.12 (m, 

15 1H), 3.62 (m, 1H), 2.96 (m, 1H), 2.82 (d, J = 6.0 Hz, 2H), 2.71-2.50 (m, 6H), 2.41 - 
2.19 (m, 3H), 2.00-1.90 (m, 2H), 1.73 (m, 1H), 1.25 (d, J = 6.3 Hz, 6H) 0 

monrni 2 (a) -m&mi2 (c) 
20 7j 2 - v 7n t;;nxf Ji/Oftfc D Mlt ^ A7^f KM 
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mnmi2 (a) 

(15a, 13E) -9-^V-15-tFO^>-16 - (3-?nn 
7xn;i/) -17, 18, 19, 2 0-^h^y;V-5-^T-8-^1f^ 



TLC:Rf 0.35 (^na*M:^^^HV=9 : 1) ; 
NMR : 6 7.28-7.19 (m, 3H), 7.12-7.08 (m, 1H), 5.77 (dd, J = 15.3, 5.1 Hz, 1H), 
5.54 (ddd, J = 15.3, 8.7, 1.2 Hz, 1H), 4.70 (s, 2H), 4.40 (m, 1H), 4.15 (m, 1H), 3.54 
10 (m, 1H), 3.04 (m, 1H), 2.95 (s, 3H), 2.91 (s, 3H), 2.82 (d, J = 6.0 Hz, 2H), 2.78-2.53 
(m, 6H), 2.40-2.18 (m, 3H), 2.03-1.93 (ra, 2H), 1.71 (m, 1H) 0 

mrnmi 2 (b) 

(15a, 13E) -9-^V-15-bFD^>-16- (4-7 M 
15 D7x-;V)-17, 18, 19, 20-7\>5Jn>-S-*7-B-7V 
7u7s h - 1 3 -x>® • x^l/x^;!/ 




o 




TLC : Rf 0.44 (^DO*M : *$J—)\>= 9 : 1) ; 
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NMR : 6 7.21-7.14 (m, 2H), 7.05-6.96 (m, 2H), 5.75 (dd, J = 15.6, 6.0 Hz, 1H), 
5.50 (dd, J = 15.6, 8.4 Hz, 1H), 4.19 (m, 1H), 4.18-4.03 (m, 3H), 3.60 (m, 1H), 2.97 
(m, 1H), 2.85-2.79 (m, 2H), 2.70-2.18 (m, 9H), 2.01-1.82 (ra, 3H), 1.79-1.60 (m, 1H), 
1.25(t,J = 7.2Hz,3H)o 



Hfllffjl2 (c) 

(15a, 1 3E) -9-^-^rV-l 5-bf*D^-16- (4-y)l# 
P7ir;i/) -17, 1 8 , 1 9, 2 0 -9- V v J JV- 5 -3-7- 8 -TV 



TLC:Rf 0.47 (iHxf ;i/ : ^^;-Jl/=2 0 : 1) ; 
NMR : 6 7.2-7.1 (m, 2H), 7.05-6.95 (m, 2H), 5.75 (dd, J = 15, 6Hz, 1H), 5.51 (dd, 
J = 15, 8Hz, 1H), 4.45-4.35 (m, 1H), 4.15-4.05 (m, 1H), 4.07 (t, J = 7Hz, 2H), 3.7- 
3.55 (m, 1H), 3.05-2.9 (m, 1H), 2.82 (d, J = 7Hz, 2H), 2.7-2.45 (m, 4H), 2.4-2.3 (m, 
15 4H), 2.3-2.15 (m, 1H), 2.0 (d, J = 4Hz, 1H), 1.95-1.85 (m, 2H), 1.8-1.65 (m, 1H), 
1.65-1.55 (m, 2H), 1.45-1.3 (m, 2H), 0.93 (t, J = 7Hz, 3H) 0 

mm i 7 

(15 a, 1 3E) -9-^-^rV-l 5- h =7 1 H D V? >- 2 — < )V 
20 - 1 6 - - 1, 5- (2, 

-2, 3, 4, 17, 18, 19, 2 0 —^y;]/- 8 -Tlf 



5 



10 
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o 




(15a, 1 3E) -9-tf*V-l 5-tHD^>-l 6- (3-^5=- 
-1, 5- (2, 5--f - 2, 3, 4, 1 

7, 18, 19, 2 0-^7°^y;b-8-^1f7°D^ h-1 3-^>^- p< 
5 fjVxXr;!/ (lllmg; ^» 2 (ww) T*Kb)Hb1^©;Wl/^ 
©h;i/x> (2mL) ^rtc^t h*P£?> (o.5mL) £J;?>*p- 
h;Kn>x;b*>n (lmg) I^'6Ml#bfeo 

h u ffiiiu ( 1 4 6 m g ) *m 



»#ffJ 1 8 

(15 a, 13E) -9-tf*V-15- (x h 7 1 h* D >- 2 ->f;i/ 
-16 - (3-^f;i/7i-;V) -1, 5- (2, 5-> f>^-^ 
15 - 2, 3, 4, 17, 18, 19, 2 0 -^7** ^ »/- 8 -Tlf 

rax h-1 3-xy- l-^--;v 



##«|17-CSSBebfc^^«I (146mg) ®f h7tf'D77> (2.5m 
L) §tt'J?7A^n^ F (62mg) £flP;ts 5 0°CT»7^^ 



10 fco 
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(10 lmg) £f#fco 
5 1 9 

(15a, 13E) 1 5- (f h7t h*nt7>-2-^;i/ 

#=^» -16 - (3-^f;i/7xr» -1, 5- (2, 5--f 

-2, 3, 4, 1.7, 18, 19, 2 0-^7°^y;i/-8-Tif 
7°n* h - 1 3 -x>- 1 



r;i/=f>£Hft"ls ##m 8-C«»bfcfc'&*l (1 0 Omg) £«x 
f-^cfc^^^l/X^^^^K (lmL+limL) ®$B£*J«fc»#&N 

t!<j (1 0 Omg) £#>o< bMZ., 1 5^ffl»#bfco KJfeftfc 

15 ^^mm^^m^tzo mmmz i n*», Eaufcit**:*- h u a 

BESWBU TfB«fi^f^m^tI (10 3mg) *f§fco 
TLC : Rf 0.51 (IMftx*-;!/) 0 

20 HUSffll 3 

(15 a, 1 3E) 1 5-t PP*S/-1 6- (3-*^-;i> 

7i-jl/) -1, 5- (2, 5-<>^xrl/» -2, 3, 4, 17, 
18, 19, 2 0-s\79;)V-8-TV"7V7> h~ 1 3-x>- 1 -7- 



10 
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#*m g-cfifibfcfc^te dooms) *y*Y-vv»£&v** 

J-)V (lmL+0.5mL) ©^«t?§«?^ (UNffiBteflD*^ 3 5°CT» 

<T«3PMi1^ (70mg) %mzo 
10 TLC : Rf 0.34 (f^x^;i/) l 

NMR : (5" 9.80 (s, 1H), 7.60 (d, J = 3.9Hz, 1H), 7.20 (t, J = 7.4Hz, 1H), 7.08-6.96 
(m, 3H), 6.93 (d, J = 3.9Hz, 1H), 5.73 (dd, J = 15.4, 5.8Hz, 1H), 5.48 (ddd, J = 15.4, 
8.8, 1.4Hz, 1H), 4.39 (m, 1H), 4.02 (m, 1H), 3.52 (m, 1H), 2.90-2.77 (m, 5H), 2.47- 
2.25 (m, 2H), 2.36 (s, 3H), 2.20 (m, 1H), 1.88-1.64 (m, 3H)o 

mmmi3 (a) 

(15 a, 13E) -9-^V-15-th'D^>-16 - (3-* OP 
7x-;v) -17, 18, 19, 2 0-^h^^;V-5-^T-8-Tif7° 




20 
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$mw 2 (ww) ■cm&isfcib'&QHDt'f-frttTfrcDftto & tm&w 3 

(b) ?9mLitfc&fo(D*3-n'X-7>T)V%R\t^X* #%091 7-*##0!ll 
8^##0!ll Q^mmmi 3 hTO©^tK:{t-reii:(cJ:D, TfB&ttte* 

5 TLC : Rf 0.13 (^tf> :«x^;i/=l : 5) ; 

NMR : (5 9.80 (t, J = 1.5 Hz, 1H), 7.27-7.20 (m, 3H), 7.09 (m, 1H), 5.75 (dd, J = 
15.6, 5.4 Hz, 1H), 5.51 (ddd, J = 15.6, 8.7, 1.2 Hz, 1H), 4.43 (m, 1H), 4.09 (m, 1H), 
3.60 (m, 1H), 2.95 (m, 1H), 2.84 (d, J = 6.6 Hz, 2H), 2.70-2.20 (m, 9H), 2.00-1.60 (m, 
3H)o 



(15a, 1 3E) 5-tFD^-16- 

7x-;i/) - 1 7, 18, 19, 20-rf5;;V-5 -^-8-^7* 
h-1 3 -x.>M 



(15a, 1 3E) -9-^V-15-tHP^^-l 6- (3--h 
D7x~;i/) -17, 18, 19, 2 0-xh7y;U-5-^T-8-7if 
7n^h-13-x>i - (9 Omg ; ##^J4«jgUfc 

ft-&tl0f^t>D(3 9-^^V- 1 2-*;i/^;i'- 1 3, 14, 15, 16, 
20 1 7, 1 8, 1 9, 2 0 -*p?;)\/-5-?-T-8-7y7UZ#ym • 
7f;i/xXr;K &<fctf3- (3-^^Wi-;i/) -2-^-^rV 

7°nt:;v^x^>^ • ^^f;nxr;v0^^3- (3 --bD7i- 



10 



15 
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mL) ^ rh7tFn77> (0.9mL) , 7j< (0.45mL) £J;tJM (0.27 

4- (^dd^I/A :*?;-)l= 10 0:1) TfifSKU 

D(4 4mg) §f#fc 0 
10 TLC : Rf 0.46 (^DD*M : *#J-)l=9 : 1) ; 

NMR : <5 7.15-7.04 (m, 1H), 6.64-6.50 (m, 3H), 5.75 (dd, J =15.0, 6.0 Hz, 1H), 
5.50 (dd, J = 15.0, 8.4 Hz, 1H), 4.40 (m, 1H), 4.10 (m, 1H), 4.00-3.55 (m, 4H), 2.99 
(m, 1H), 2.80-2.19 (m, 11H), 1.98-1.80 (m, 2H), 1.78-1.61 (m, 1H) o 

15 mnm 1 5 (a) ~mmm 15(c) 

(15a, 13E) 1 5 - 1 *^)W> V 

*/- 1 6- (3-^^;^7^-;i/) -17, 18, 19, 20-xh^y;v 
- 5 —3-7— 8 -Tif h - 1 3 -x>- l -^--;i/Of^fc) D fc (15 
a, 13E) 1 5-t tf-fri' V 1 6 

20 -7x-;i/-17, 18, 19, 2 0-^h7y;v-8-T1f7°n^h-l 
3 - > - 1 - *-;k * £ t>* t - 7 h * ii ^ u 7 u > © 

^t)tllt5*^#«l^ffl^ts ###>J1 6-»|£«0!ll OfcH 

^^>ji5 (c) t^-ti^ £e,£ii»ji ltmmom^nu 

25 itzo 
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mmmi5 (a) 

(15 a, 13E) -l-i>*M)\s**i/-9-**V-l 5-fc b'D^r 
i/-16-7i-;i/-17, 18, 19, 2 =7 8 -7if:TD 

X h- 1 3 -x> 



TLC :Rf 0.50 (^nn^VA : *9S—)l/= 10:1) ; 
NMR : 5 8.05-8.02 (m, 2H), 7.55 (m, 1H), 7.46-7.41 (m, 2H), 7.34-7.18 (m, 5H), 
5.73 (dd, J = 15.3, 6.0 Hz, 1H), 5.49 (ddd, J = 15.3, 8.4, 1.2 Hz, 1H), 4.40 (m, 1H), 
4.31 (t, J = 6.6 Hz, 2H), 4.02 (m, 1H), 3.48 (m, 1H), 2.85 (d, J = 6.6 Hz, 2H), 2.68 (m, 
10 1H), 2.45-2.10 (m, 3H), 1.80-1.20 (pa, 11H) o 

mmmi5 (b) 

(15 a, 13E) - 1 -7* >>>f 9 -tf*V-l 5-bh*D# 

$/- 1 6-7x^;i/- 1 7, 18, 19, 2 0-^h7y;i/-8-^if7°P 
15 h- 1 3 -x> 



TLC : Rf 0.41 (^no*M : J — )l= 10:1) ; 

NMR : d 7.34-7.19 (m, 5H), 5.73 (dd, J = 15.3, 6.3 Hz, 1H), 5.49 (ddd, J = 15.3, 



5 




O 
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8.4, 1.2 Hz, 1H), 4.41 (m, 1H), 4.05 (t, J = 6.6 Hz, 2H), 4.03 (m, 1H), 3.47 (m, 1H), 
2.85 (d, J = 6.6 Hz, 2H), 2.68 (id, 1H), 2.45-2.10 (m, 5H), 1.80-1.20 (m, 13H), 0.95 (t, 
J = 7.2Hz,3H)o 

5 mm 1 5 (c) 

(15a, 13E) -1- (2-7^7-kfW^» -9-tf*V-l 
5-tKD^i/-16-7i-;V- 1 7 5 1 8, 1 9 , 2 0 -rh7;;i/- 



10 TLC : Rf 0.10 (^OD*M : *$J-)V= 1 0 : 1) ; 

NME : 8 7.32-7.17 (m, 5H), 5.72 (dd, J = 15.6, 6.3 Hz, 1H), 5.45 (dd, J = 15.6, 8.7 
Hz, 1H), 4.39 (m, 1H), 4.19 (t, J = 6.3 Hz, 2H), 4.01 (m, 1H), 3.77 (br, 2H), 3.39 (m, 
1H), 2.91-2.78 (m, 2H), 2.66 (m, 1H), 2.40-2.10 (m, 3H), 1.75-1.15 (m, 11H) 0 

15 mmm 1 6 

(15 a, 1 3E) -9-#*V-l 5-fc Fu*i/-l 6- 
P7x-;v) -17, 18, 19, 2 0 -=r b 7 ^ ;V- 5 -^T- 8 -71? 
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mmM3 (1) TJSHfcLfc'fb'&ft (lOOmg) s 2-i>*S4M* 
(3 7 0mg) &&XfiYVx-Wr$> (0.071m L) fcft&x 
(i.3m L) £®M&» 5#IH«#Lfco SMtl-^>^« 
^-^^^>^h'J7'^-;V (6 5mg) §in^T^T-3Mii#bfeo S 

^tei (i iomg) *ntzo 

10 T L C : R f 0.33 (ftfixfjl/) ; 

NMR : 6 7.23-7.15 (m, 2H), 7.06-6.97 (m, 2H), 5.76 (dd, J = 15.0, 5.4 Hz, 1H), 
5.50 (dd, J = 15.0, 8.7 Hz, 1H), 4.40 (m, 1H), 4.27 (s, 4H), 4.10 (m, 1H), 3.60 (m, 
1H), 2.98 (m, 1H), 2.82 (d, J = 6.0 Hz, 2H), 2.68-2.20 (m, 11H), 1.96-1.83 (m, 3H), 
1.78-1.57 (m, 3H), 1.41-1.29 (m, 2H), 0.92 (t, J = 7.2 Hz, 3H)o 

15 

mmm \ 6 (a) ~mmmi 6 (k) 

20 

(15a, 13E) -9-^V-15-tKD^>-16-7xx;v-l 
7, 18, 19, 2 0 -f b7>JI/- 8 -Tif^P* h - 1 3 -x>® • 4 
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o 



TLC : Rf 0.57 (^DD^A : : *= 9 : 1 : 0.1) ; 

NMR : 5 7.63-7.56 (m, 4H), 7.48-7.18 (m, 10H), 5.71 (dd, J = 15.4, 5.8Hz, 1H), 
5.46 (ddd, J = 15.4, 8.2, 1.1Hz, 1H), 5.17 (s, 2H), 4.40 (ra, 1H), 3.99 (m, 1H), 3.44 (m, 
5 1H), 2.82 (d, J = 6.6Hz, 2H), 2.66 (m, 1H), 2.40-2.31 (m, 4H), 2.20 (m, 1H), 1.70- 
1.61 (m, 3H), 1.50-1.20 (m, 6H)o 

mnmiG (t>) 

(15a, 13E) -9-tf*V-l 5-tI»n^-l 6-7x-;i/-l 
10 7, 1 8, 1 9, 2 0-fb7y;i/-8 b - 1 3 • 3 



T L C : R f 0.48 : ft^x ?-;!/= 1:3) ; 

NMR : (5 7.61-7.55 (m, 2H), 7.48-7.17 (m, 11H), 7.05 (m, 1H), 5.72 (dd, J = 15.4, 
15 5.8Hz, 1H), 5.48 (ddd, J = 15.4, 8.5, 1.1Hz, 1H), 4.40 (m, 1H), 4.02 (m, 1H), 3.48 (m, 
1H), 2.83 (d, J = 6.6Hz, 2H), 2.72 ( m, 1H), 2.59 (t, J = 7.4Hz, 2H), 2.41-2.34 (m, 
2H), 2.21 (m, 1H), 1.81-1.62 (m, 3H), 1.54-1.22 (m, 6H) o 
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mm 16 (C) 

(15a, 13E) - 9-t^y-i5-th'D^-16-7i^-l 

7, 18, 19, 2 o-xh7y;b-8-Tif7°P^>-i 2 



TLC : Rf 0.39 (^DO*M : ;i/=9 : 1) ; 

N M R(CD 3 OD) : <J 7.30-7.12 (m, 5H), 5.68 (dd, J = 153, 6.6 Hz, 1H), 5.36 (dd, J = 
15.3, 9.0 Hz, 1H), 4.43-4.29 (m, 3H), 4.07 (m, 1H), 3.45 (m, 2H), 3.38-3.20 (m, 1H), 
2.94-2.89 (m, 7H), 2.72 (m, 1H), 2.54 (m, 1H), 2.44-2.17 (m, 5H), 1.76-1.56 (m, 3H), 
10 1.55-1.18 (m, 6H) 0 

mmmiG (d) 

(15a, 13E) -9-^V-15-tKD^>-16 - (4-7;i/* 
D7x - ;1/ ) -17, 18, 19, 2 0-7^ 7 ^-5-^-8-^ 
15 7-D^b-l 3-x>m- l-^VJlM^ttfrMTft 



TLC : Rf 0.27 ; 

NMR : 5 7.21-7.12 (m, 2H), 7.07-6.97 (m, 2H), 5.75 (dd, J = 15.0, 6.0 Hz, 1H), 



5 




O 
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5.51 (dd, J = 15.0, 8.6 Hz, 1H), 4.39 (m, 1H), 4.27 (s, 4H), 4.10 (m, 1H), 3.61 (m, 
1H), 2.96 (m, 1H), 2.82 (d, J = 6.6 Hz, 2H), 2.70-2.14 (m, 11H), 1.99-1.82 (m, 3H), 
1.79-1.55 (ra, 2H), 1.40-1.22 (m, 4H), 0.90 (t, J = 7.0 Hz, 3H)o 

5 mmmi 6 (e) 

(1 5 a, 1 3E) -9-#*V-l 6- (4-7)1* 

D 7xrjl/) - 1 7, 18, 19, 2 O-t- 



10 T L C : R f 0.29 ; 

NMR : d 7.21-7.13 (m, 2H), 7.06-6.97 (m, 2H), 5.75 (dd, J = 15.0, 6.0 Hz, 1H), 
5.50 (dd, J = 15.0, 8.4 Hz, 1H), 4.39 (m, 1H), 4.27 (s, AH), 4.10 (m, 1H), 3.61 (m, 
1H), 2.97 (m, 1H), 2.82 (d, J = 6.6 Hz, 2H), 2.68-2.16 (m, 11H), 1.97-1.83 (m, 3H), 
1.76-1.55 (m, 2H), 1.40-1.20 (m, 6H), 0.89 (t, J = 7.0 Hz, 3H)o 



mMM16 (f) 

(15a, 13E) -9-^V-l 5-bh*P^>-l 6- 
P7i-jV) -17, 18, 19, 2 0-f f?;^- 5 -^1f 



o 




15 
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TLC : Rf 0.26 : *$;-)\=2 0 : 1) ; 

NMR : 6 7.22-7.12 (m, 2H), 7.07-6.97 (m, 2H), 5.75 (dd, J = 15.3, 5.4 Hz, 1H), 
5.51 (dd, J = 153, 8.4 Hz, 1H), 4.45-4.36 (m, 1H), 4.26 (s, 4H), 4.18-4.07 (m, 1H), 
5 3.70-3,57 (m, 1H), 3.02-2.90 (m, 1H), 2.82 (d, J = 5.4 Hz, 2H), 2.70-2.50 (m, 4H), 
2.45 (t, J = 7.2 Hz, 2H), 2.40-2.18 (m, 5H), 1.98-1.86 (m, 3H), 1.80-1.50 (m, 3H), 
1.40-1.20 (m, 8H), 0.89 (t, J = 7.2 Hz, 3H) 0 

mmi 6 ( g ) 

10 (1 5 a, 1 3E) 5-t Kn^>-16- (4-7;^ 

D7i-^) -17, 18, 19, 2 0-^h7y;i/-5-^^-8-T-tP 




15 TLC : Rf 0.69 (^DD*M : *#J-)]s= 9 : 1) ; 

NMR : 5 7.21-7.14 (m, 2H), 7.04-6.97 (m, 2H), 5.75 (ddd, J = 15.0, 5.4, 1.2 Hz, 
1H), 5.53 (dd, J = 15., 8.7 Hz, 1H), 4.73-4.65 (m, 2H), 4.39 (m, 1H), 4.13 (m, 1H), 
3 .58 (m, 1H), 3.39-3.24 (m, 1H), 3.20-3.10 (m, 1H), 3.06 (m, 1H), 2.93-2.77 (m, 5H), 
2.71-2.15 (m, 9H), 2.00-1.89 (m, 2H), 1.78-1.42 (m, 3H), 1.40-1.20 (m, 8H), 0.95- 
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0.82 (m, 3H)o 

mmmi 6 (h) 

(15a, 13E) -9-**V-l 5-tKD^>-16- {4-7 ))/* 
5 D7x-;i/) -17, 18, 19, 2 0-^h^^;V-5-^^-8-Tif 




TLC : Rf 0.71 (^DD^;VA : ;V=9 : 1) ; 

10 NMR : 6 7.22-7.12 (m, 2H), 7.06-6.96 (m, 2H), 5.76 (dd, J = 15.3, 5.4 Hz, 1H), 
5.52 (dd, J = 15.3, 8.7 Hz, 1H), 4.70 (s, 2H), 4.43-4.35 (m, 1H), 4.18-4.07 (m, 1H), 
3.70-3.50 (m, 3H), 3.41-3.32 (m, 2H), 3.09-2.97 (m, 1H), 2.81 (d, J » 6.6 Hz, 2H), 
2.72-2.5 (m, 6H), 2.5-2.2 (m, 9H), 2.01-1.89 (m, 2H), 1,80-1.58 (m, 1H), 1.58-1.41 
(m, 2H), 1.41-1.22 (m, 6H), 0.90 (t, J = 7.2Hz, 3H)o 

15 

(15 a, 1 3E) - 9 -ir*V-l 6- (4-7J\s# 

D7x-;i/) -17, 18, 19, 2 0-rb7^;V-5-f7-8-7f 
h-1 3-x>^ - N-^^;i/-N- (2-^x^T^7^^;V) 

20 *;v/^-f;wf;nxriv 
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F 



N^CH 3 
XH 3 



TLC : Rf 0.29 (^UD*M : *#S-)\'=9 : 1) ; 
NMR : 6 7.25-7.10 (m, 2H), 7.05-6.95 (m, 2H), 5.76 (dd, J = 15.0, 5.4 Hz, 1H), 
5.60-5.45 (m, 1H), 4.79 and 4.71 (s, 2H), 4.38 (q, J = 6.0 Hz, 1H), 4.12 (q, J = 7.2 Hz, 
5 1H), 3.65-3.50 (m, 1H), 3.45-3.20 (m, 4H), 3.10-2.95 (m, 1H), 2.82 (d, J = 6.0 Hz, 
2H), 2.75-2.40 (m, 10H), 2.40-2.15 (m, 4H), 2.05-1.85 (m, 2H), 1,80-1.60 (m, 1H), 
1.22 and 1.12 (t, J = 7.2 Hz, 3H), 1.05 (t, J = 7.2 Hz, 3H), 1.04 (t , J = 7.2 Hz, 3H) 0 

£flB0916 (j) 

10 (15a, 1 3E) -9-#*V-l S-tpP^-ie- (4-7;i/* 
D7x-;i/) -17, 18, 19, 2 0-Thy;)V-5-?T-8-7*? 
7°PXh-l 3-Ji>m- 2- (2- (i;7D^l/7^) T^M^y) 



15 TLC : Rf 0.47 (^UD*;i/A : *?;-)l=9 : 1) ; 

NMR : 6 7.21-7.15 (m, 2H), 7.04-6.97 (m, 2H), 5.76 (dd, J = 15.3, 5.7 Hz, 1H), 
5.50 (ddd, J = 15.3, 8.4, 1.0 Hz, 1H), 4.40 (m, 1H), 4.37-4.20 (m, 4H), 4.10 (m, 1H), 
3.60 (m, 1H), 3.35 (s, 2H), 2.97 (m, 1H), 2.80 (d, J = 6.0 Hz, 2H), 2.65-2.19 (m, 13H), 




O 



F 
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1.97-1.84 (m, 3H), 1.78-1.40 (m, 5H), 0.88 (t, J = 7.5 Hz, 6H)o 

mmmi 6 (k) 

(15a, 13E) -9-t*V-15-tFn*J/-16- (4-7;i/* 
5 D7i-;i/) -17, 18, 1 9, 2 0-?h7^;i/-5-^7'-8-7 ? if 
7°n^ b-1 3-x>^- 2- (2- (V^)\/T^;) T-kf-M**/) 



TLC : Rf 0.46 (7Dn*M : **>>-;i/=9 : 1) ; 
10 NMR : 6 7.20-7.14 (m, 2H), 7.06-6.95 (m, 2H), 5.75 (dd, J = 15.3, 5.7 Hz, 1H), 
5.50 (dd, J = 15.3, 8.4 Hz, 1H), 4.42-4.20 (m, 5H),4.10 (m, 1H), 3.60 (m, 1H), 3.34 (s, 
2H), 2.97 (m, 1H), 2.80 (d, J = 7.0 Hz, 2H), 2.70-2.17 (m, 13H), 2.00-1.83 (m, 3H), 
1.70 (m, 1H), 1.06 (t, J = 7.2 Hz, 6H) Q 

15 mmm 1 7 

(15a, 13E) -9-^V-15-tFD^>-16 - (4-7;i/# 
D7i-M -17, 18, 19, 2Q-^Yy^))/-^-9-T-^-7^ 
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H»J3 (b) TiSbfeM0ftt)t)C^J3 (1) N ££^2- 

5 TLC : Rf 0.31 :M^f-;i/= 1 : 4) ; 

NMR : 8 7.21-7.12 (m, 2H), 7.06-6.96 (m, 2H), 5.81-5.69 (m, 3H), 5.50 (dd, J » 
15.3, 8.4 Hz, 1H), 4.39 (m, 1H), 4.10 (m, 1H), 3.61 (m, 1H), 3.00-2.78 (m, 3H), 2.69- 
2.17 (m, 11H), 2.00-1.50 (pa, 4H), 1.40-1.19 (m, 10H), 0.88 (t, J = 7.2 Hz, 3H) o 

10 2 0 

(9a, 11a, 15a, 1 3 E) - 9-fc Kn*S/- 1 1, 15 -If* (t 1 
h7k KPt^>-2--f;V;t^» -16 - 

-17, 18, 19, 20-rh7;;i/-5-^77'D^h-13-x 



(9a, 11a, 15a, 13E) 1, 1 5-K* (t 1 

b7tFok7>-2--fJVW) -16- (3-p< b^>^f;V7i- 
;b) -17, 18, 19, 2 0-5 1 h7y;i/-5-f77 , DX h- 1 3-^ 
>^ • **\H/x;*^;i/ ( 5 g ; wooo/03980 -«§cd#^$! 2 SfB^ofb-S*) © 
20 (8mL) »«C2N*IWh±hU'>A**« (8.1mL) ^JP^. 

fco fiJte$B#to*£M-C 1.5 R#FM#L£o fiji&iB£ttft2M1>LTa»e> 2 

aftsn^tas^cu M^^t-fiHibfco am«s*fiafPAttbic-c«s# 




HQ 



15 
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TLC : Rf 0.55 (S8x^) ; 

NMR : 6 7.3-7.1 (m, 4H), 5.7-5.3 (ra, 2H), 4.8-3.1 (m, 9H), 3.5-3.1 (m, 5H), 3.0- 
2.0 (m, 10H), 2.0-1.3 (m, 18H)o 



mm 2 i 

(9a, lla, 15a, 1 3 E) - 9 — fc Kn^f $/— 1 1 , 15-tT^(^ 
f7th*Dtf7>-2-^M^) -16 - (3-^h^>^fil/7x_ 
-17, 18, 19, 2 0-7 1 h7y;V-5-^7'7°D^h-13-3: 



##$]2 0«jibfc<b^H©^^f-;i/^;i/AT^ P (1 6mL) 

2 -rotxfiH^r^ (2.35g) ^ S-Mb^h U^A (12 1 
mg) »£Ue?A (1.67 g) £Jn;Lfco £/«&tl£5 0°Ct-2Kf»l 

xfjV= 1 : 1) fc,fc-3T**RU TIB«W4«**rsa«Mb-6« (633 g) 

20 TLC : Rf 0.43 (^t> :fixf;V=l : 1) ; 

NMR : 57.3-7.1 (m, 4H), 5.7-5.3 (m, 2H), 4.75-4.45 (m, 2H), 4.42 (s, 2H), 4.27 (s, 



5 
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4H), 4.3-3.7 (m, 3H), 3.5-3.2 (m, 5H), 3.0-2.7 (m, 2H), 2.6-2.4 (m, 6H), 2.33 (t, J = 
7.2 Hz, 2H), 2.3-2.0 (m, 1H), 2.0-1.2 (m, 31H), 0.90 (t, J = 7.2 Hz, 3H) 0 

##ff]2 2 

5 (11a, 15a, 13E) -9-#*V-ll, 15-tr* (xh^fch* 

DK7>-2-'f;i/m) -16 - h^^^f;i/7x-;i/) -l 

7, 18, 19, 20-rh7y;V-5-f77D^b-13-x>f • 2 



10 #%09 2 1 -eliglfcM (633 g) OftSif^ ( 2 8 mL) 

2ktffFT\ y-fyrn^nw^ (8.35mD *flu*.fco $B£*ifcHft 

fliflfclt • (3.82g) ©SJpWl/*;]/**^ K ( 1 4mL) 

15 U Mbfco H^MI^^'J^^^A^DYh^?^- (^ 

: 1) t£-?T;MU T!B«ttttM«*»fr& 

«9 (5.12 g) Sfffeo 

TLC : Rf 0.50 (^*tf> :ft8i^=l : D ; 
NMR : £7.3-7.1 (m, 4H), 5.8-5.25 (m, 2H), 4.8-4 J (m, 2H), 4.42 (s, 2H), 4.4-3.75 
20 (m, 8H), 3.55-3.2 (m, 5H), 3.0-2.65 (m, 3H), 2.65-2.4 (m, 7H), 2.4-2.05 (m, 4H), 
1.95-1.2 (m, 28H), 0.88 (t, J = 7.2 Hz, 3H) 0 
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mmm 1 8 

(1 1 a, 15 a, 1 3E) - 11,1 5-S?t FP^>- 1 

6 _ ( 3 _^< ),^^7x^) -17, 18, 19, 20-rb7; 
5 ;v-5-f77o^h-13-i^' 2 - J ^ J 4 fl/^^^afJ^^r 

;v 



#$002 2"CK»L;Hb£«l (5.12g) ©p<^y-;V (2 6mL) ,1,2 
h=^>x^> (2 6mL) , 7*. h-h (2 6mL) $B£$&*£fcx 
10 O.IN^ (2 6mL) ^iJD^feo £0&*Bl^tl£ 3 5°CT* 3B#|g»bfc 0 M 

BJxf;i/=l : 3-*l : ^WI^x^l/) CiotiSU TfBWil^* 

is ?z>if.mm-&m (2.71 g) 

TLC : Rf 0.33 (S^xfHV) ; 

NMR : 07.30 (t, J = 8.1 Hz, 1H), 7.23-7.11 (m, 3H), 5.76 (dd, J = 15.3, 6.0 Hz, 1H), 
5.53 (dd, J = 15.3, 8.4 Hz, 1H), 4.48-439 (m, 3H), 4.26 (s, 4H), 4.00-3.90 (m, 1H), 
3.42 (s, 3H), 3.15-3.08 (br, 1H), 2.91 (dd, J = 13.5, 5.4 Hz, 1H), 2.83 (dd, J = 13.5, 
20 6.9 Hz, 1H), 2.70 (dd, J = 18.6, 7.5 Hz, 1H), 2.65-2.50 (m, 2H), 2.52 (t, J = 7.2 Hz, 
2H), 2.44 (t, J = 7.2 Hz, 2H), 2.36 (t, J = 7.2 Hz, 2H), 2.40-2.13 (m, 4H), 1.95-1.82 
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(m, 3H), 1.74-1.60 (m, 3H), 1.40-1.20 (m, 10H), 0.89 (t, J = 7.2 Hz, 3H) 0 

mnmis (a) -is (g) 
mmmi8 (a) 

(11 a, 15a, 13E) - 9-W-ll, 15-i?tKD^-l 
10 6- (3-p< F^fA7i-;i/) -17, 18, 19, 



TL C : Rf 0.63 (^DD^M : 9:1) ; 

NMR : <J 7.33-7.10 (m, 4H), 5.74 (s, 2H), 5.73 (dd, J = 15, 6.0 Hz, 1H), 5.53 (ddd, J 
15 = 15, 8.7, 0.7 Hz, 1H), 4.48-4.37 (m, 3H), 3.94 (m, 1H), 3.42 (s, 3H), 2.90 (dd, J = 13, 
5.6 Hz, 1H), 2.83 (dd, J = 13, 6.9 Hz, 1H), 2.70 (ddd, J = 19, 7.5, 1.1 Hz, 1H), 2.62- 
2.43 (m, 6H), 2.38-2.12 (m, 3H), 1.95-1.81 (m, 3H), 1.74-1.59 (m, 1H), 1.21 (s, 9H) 0 

mmi8 (b) 

20 (11a, 15 a, 1 3 E) - 9 -tf-*V- 1 1 , 

6- (3-^h^f;V7i-;i/) -17, 18, 19, 
)]/- 5 -f77o^ h - 1 3 -x>^ • 1 -i/t? w\*ci/ 
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TLC : Rf 0.63 (^DP*M : *#;-)V=9 : 1) ; 
N M R : 3 7.33-7.09 (m, 4H), 6.75 (q, J = 5.4 Hz, 1H), 5.73 (dd, J = 15, 6.3 Hz, 1H), 
5 5.53 (dd, J = 15, 8.6 Hz, 1H), 4.63 (m, 1H), 4.48-4.34 (m, 3H), 3.94 (m, 1H), 3.41 (s, 
3H), 2.88 (dd, J = 14, 5.6 Hz, 1H), 2.82 (dd, J = 14, 6.9 Hz, 1H), 2.69 (ddd, J = 19, 
7.6, 1.0 Hz, 1H), 2.64-2.41 (m, 6H), 2.37-2.12 (m, 3H), 1.98-1.17 (m, 14H), 1.51 (d, J 
= 5.4Hz,3H)o 

io mmmi 8 (c) 

(11a, 15a, 1 3E) -9 -**V-1 1, 15-^fcFD=^-l 
6- (3-/ Y^y^^-)^y^=-)V) -17, 18, 19, 
;1/ _5_^^ 7 - n ^ y-i 3-^>m • N, N-yx^l/7Ui3;i/« 




T L C : R f 0.18 (mm^J^ : * 9 J—ft= 5 0:1) ; 

NMR : 6 7.3-7.1 (m, 4H), 5.76 (dd, J = 15, 6Hz, 1H), 5.55 (dd, J = 15, 8Hz, 1H), 

4.70 (s, 2H), 4.42 (s, 2H), 4.5-4.4 (m, 1H), 3.90 (q, J = 8Hz, 1H), 3.41 (s, 3H), 3.37 (q, 
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J = 7Hz, 2H), 3.24 (q, J = 7Hz, 2 H), 2.95-2.8 (m, 2H), 2.69 (dd, J = 18, 7Hz, 1H), 
2.65-2.5 (m, 6H), 2.4-2.1 (m, 4H), 2.4-1.8 (m, br), 2.0-1.8 (m, 2H), 1.75-1.6 (m, 1H), 
1.22 (t, J = 7Hz, 3H), 1.15 (t, J = 7Hz, 3H)o 

5 mnmis (d) 

(11a, 15a, 13E) - 9 -^V - 1 1 , 

6 - (3-p< h^^^^l/7i^) -17, 18, 19, 20-rb7y 

)i- 5 -wd^ h - 1 3 -^>m • 2 -T^^tf^^^Kn;^;!/ 



10 T L C : R f 0.28 ( ; 

NMR : d 7.3-7.1 (m, 4H), 5.76 (dd, J = 15, 6Hz, 1H), 5.53 (dd, J = 15, 8Hz, 1H), 
4.5-4.4 (m, 3H), 4.27 (s, 4H), 3.94 (brq, 1H), 3.42 (s, 3H), 3.05-3.0 (br, 1H), 2.91 (dd, 
J = 14, 6Hz, 1H), 2.83 (dd, J = 14, 7Hz, 1H), 2.70 (dd, J = 18, 7Hz, 1H), 2.65-2.5 (m, 
2H), 2.51 (t, J = 7Hz, 2H), 2.45 (t, J = 7Hz, 2H), 2.4-2.1 (m, 4H), 2.08 (s, 3H), 1.95- 

15 1.8 (m, 3H), 1.8-1.6 (m, lH)o 

f&feff]18 (e) 

(11a, 15 a, 13E) -9-^^rV-l 1, 1 5-^fcKD^>-l 
6- (3-^ *-)\,) -17, 18, 19, 20-^^ 

20 ^-5-wn^b-l3-x>8. 
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T L C : Rf 0.32 (ffSxf^) ; 

NMR : 6 7.92-7.88 (m, 2H), 7.65-7.59 (m, 1H), 7.52-7.46 (m, 2H), 7.34-7.10 (m, 
4H), 5.77 (dd, J = 15.6, 5.7 Hz, 1H), 5.54 (dd, J = 15.6, 8.4 Hz, 1H), 5.35 (s, 2H), 
5 4.50-4.38 (m, 3H), 4.00-3.89 (m, 1H), 3.41 (s, 3H), 2.87-2.54 (m, 9H), 2.41-2.18 (m, 
3H), 2.04-1.84 (m, 3H), 1.78-1.65 (m, 1H) D 

mmmis (f) 

(lla, 15a, 13E) - 9-t*V-ll, 1 5 -yt 1 
10 6- (3-/h^^7i-;i/) -17, 18, 19, 2 0-^h9J 
5 -?yy°vz h - 1 3 -x>@£ ■ >f v7n vw^liM-)]/*?- 



T L C : R f 0.30 ; 
15 NMR : 5 7.35-7.12 (m, 4H), 5.75 (dd, J = 15.0, 5.7 Hz, 1H), 5.53 (dd, J = 15.0, 8.4 
Hz, 1H), 5.07 (m, 1H), 4.56 (s, 2H), 4.47-4.37 (ro, 3H), 3.93 (m, 1H), 3.42 (s, 3H), 
3.05-2.50 (m, 10H), 2.39-2.14 (m, 4H), 1.98-1.83 (m, 3H), 1.78-1.60 (m, 1H), 1.25 (d, 
J = 6.3 Hz, 6H)o 




336 



Copied from 09G26099 on 



WO 03/009872 



PCT/JP02/07385 



mmmi8 ( g ) 

(1 1 a, 15 a, 1 3E) -9-tf*V- 11,15 -5>t FP**>- 1 
6- -17, 18, 19, 20-rh7; 

5 ^^^l/X^;!/ 



T L C : R f 0.34 ; 

NMR : 6 7.3-7.1 (m, 4H), 5.76 (s, 2H), 5.75 (dd, J = 15, 6Hz, 1H), 5.53 (dd, J = 15, 
8Hz, 1H), 4.5-4.35 (m, 3H), 3.93 (brq, 1H), 3.42 (s, 3H), 3.4-3.2 (m, 4H), 2.95-2.8 (m, 
10 2H), 2.70 (dd, J = 19, 8Hz, 1H), 2.65-2.45 (m, 6H), 2.4-2.1 (m, 4H), 1.95-1.8 (m, 4H), 
1.75-1.6 (m, 1H), 1.2-1.05 (m, 6H)o 

mmmis (h) 

(11a, 15a, 1 3E) -9-#*V-l 1, 
15 6 - (3-^h^fJI/7i^l/) -17, 18, 19, 20-^7y 

;i/-5-^^7°p^ h - l 3-aiym • t -^;i/^-^r^*;i/sP-;i/^f-;i/ 

Mr ft 





T L C : R f 0.36 (Sffia:^-;!/) ; 
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NMR : 6 7.35-7.12 (m, 4H), 5.73 (dd, J = 15.0, 6.0 Hz, 1H), 5.51 (dd, J = 15.0, 8.0 
Hz, 1H), 4.50 (s, 2H), 4.43-4.35 (m, 3H), 3.99-3.88 (m, 1H), 3.42-3.20 (m, 4H), 2.89- 
2.15 (m, 11H), 1.95-1.60 (m, 6H), 1.47 (s, 9H)o 

5 mmm 1 8 ( i ) 

(1 la, 1 5 a, 1 3E) -9-tf*V- 1 1, 

6 _ ( 3 _^ h^>^fjV7x^Jl/) -17 , 18, 19, 20-rh77 
5 _^ T7 " D ^ h - 1 3 \DV***/i3M=.)V 



TLC : R f 0.44 (BM^*) 

NMR : 6 7.36-7.12 (m, 4H), 5.76 (dd, J = 15.0, 5.4 Hz, 1H), 5.53 (dd, J = 15.0, 8.4 
Hz, 1H), 5.10-4.97 (m, 1H), 4.47-4.38 (m, 3H), 3.99-3.87 (m, 1H), 3.42 (s, 3H), 2.97- 
2.14 (m, 12H), 1.97-1.61 (m, 7H), 1.46 (d, J = 7.2 Hz, 3H), 1.27 and 1.23 (d, J = 7.0 
15 Hz, 6H) 0 

glj (.1) 

(11a, 15 a, 1 3E) -9-^^rV-l 1, 1 5-S?tb'n^>-l 
6 - (3-^ F^>^WxrjV) -17, 18, 19, 20-rh7; 
20 ;v _ 5 _^ r7 - n ^ b-i3-x>» - l -^>^^f;i/^;vi^^;v 



10 
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TLC:Rf 0.37 (Iffllx^) ; 

NMR : 6 7.92 (d, J = 8.4 Hz, 2H), 7.63-7.57 (m, 1H), 7.51-7.44 (m, 2H), 7.31-7.25 
(m, 1H), 7.19-7.10 (m, 3H), 5.95 (q, J = 7.20 Hz, 1H), 5.74 (ddd, J = 15.3, 5.7, 4.2 Hz, 
5 1H), 5.52 (ddd, J = 15.3, 7.5, 1.8 Hz, 1H), 4.47-4.35 (m, 3H), 4.09-3.94 (m, 1H), 3.41 
(s, 3H), 3.02-2.13 (m, 14H), 1.97-1.65 (m, 4H), 1.52 (d, J = 7.2 Hz, 3H)o 

(1 la, 1 5 a, 1 3E) -9-tf*V- 11,1 h'D^ri/- 1 

10 6 - (3-^ YZ-i/*?)]/ 7 -17, 18, 19, 

)V- 5 -^T7°D^ h - 1 3 • ^ h *$/ft;i/**-;M^K£;*7VV 



TLC : Rf 0.36 (^DD^jl/A : ;i/= 10:1) ; 

NMR : 6 7.32-7.15 (m, 4H), 5.74 (dd, J = 15.3, 6.3 Hz, 1H), 5.53 (dd, J = 15.3, 8.7 
15 Hz, 1H), 4.62 (s, 2H), 4.42 (m, 2H), 4.39 (m, 1H), 3.94 (m, 1H), 3.76 (s, 3H), 3.41 (s, 
3H), 3.24 (bra, 1H), 2.91-2.51 (m, 8H), 2.41-2.14 (m, 4H), 1.95-1.83 (m, 3H), 1.74- 
1.62(m,2H) 0 

«0J18 (1) 
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(11a, 15a, 13E) - 9-t+V-ll, 
6- (3-* h^>*?-;i/7i-;i/) ~ 1 7 , 18, 19, 



TLC : Rf 0.36 (»«xf;i/) ; 

NMR : d 7.3-7.1 (m, 4H), 5.77 (dd, J = 15, 6Hz, 1H), 5.53 (dd, J = 15, 8Hz, 1H), 
4.5-4.4 (m, 3H), 4.25 (s, 4H), 4.0-3.9 (brq, 1H), 3.42 (s, 3H), 2.92 (dd, J = 14, 5Hz, 
1H), 2.84 (dd, J = 14, 7Hz, 1H), 2.70 (dd, J = 19, 8Hz, 1H), 2.65-2.5 (m, 2H), 2.50 (t, 
10 J = 7Hz, 2H), 2.45 (t, J = 7Hz, 2H), 2.33 (t, J = 7Hz, 2H), 2.4-2.1 (m, 5H), 1.95-1.8 
(m, 3H), 1.75-1.5 (m, 3H), 1.4-1.2 (m, 18H), 0.87 (t, J = 7 Hz, 3H) 0 

mmmi8 (m) 

(1 la, 15a, 1 3E) -9-*3rV- 11,1 5-^tFD^>-l 
15 6- (3-* Y*is * 3- )Vy -17, 18, 19, 2 0-:r 

)]s-5-3-77uz h-1 3-^>m • 2-^r^y-r;i/^-^S/xf-;i/x^ 



5 
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T L C : R f 0.35 (f^x^b) ; 

NMR : 6 7.3-7.1 (m, 4H), 5.74 (dd, J = 15, 6Hz, 1H), 5.52 (dd, J = 15, 8Hz, 1H), 
4.5-4.3 (m, 3H), 4.26 (s, 4H), 4.0-3.9 (m, 1H), 3.42 (s, 3H), 3.35-3.3 (br, 1H), 2.89 
5 (dd, J = 14, 6Hz, 1H), 2.81 (dd, J = 1 4, 7Hz, 1H), 2.70 (dd, J = 19, 8Hz, 1H), 2.65- 
2.5 (m, 2H), 2.52 (t, J = 7Hz, 2H), 2.47 (t, J = 7Hz, 2H), 2.5-2.4 (br, IK), 2.4-2.15 (m, 
5H), 1.95-1.8 (m, 3H), 1.75-1.55 (m, 3H), 1.4-1.2 (m, 6H), 0.90 (t, J = 7Hz, 3H) o 

mmmi 8 (n) 

10 (1 1 a, 1 5 a, 1 3E) 1, 1 b*D^>-l 

6- (3-p< Ki/^Jl/7i-M -17, 18, 19, 20-rb7y 



15 TLC : Rf 0.22 (^tfV : fiffiftx^-;i/= 1 : 1) ; 

NMR : 6 7.35-7.10 (m, 4H), 5.76 (dd, J = 15.3, 5.7 Hz, 1H), 5.53 (dd, J = 153, 8.7 
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Hz, 1H), 4.48-4.38 (m, 3H), 4.27 (s, 4H), 3.96 (m, 1H), 3.42 (s, 3H), 3.00-2.80 (m, 
3H), 2.78-2.40 (pa, 7H), 2.39-2.13 (m, 6H), 1.96-1.80 (m, 3H), 1.78-1.57 (m, 3H), 
1.40-1.20 (m, 8H), 0.88 (t, J = 7.0 Hz, 3H)o 

5 mmmis (o) 

(11a, 15a, 13E) - 9-t^V-ll, 
6- -17, 18, 19, 

5 -f-T^uTs h - l 3 -:x>gg • 2 s^^-;^;*^ 



10 




T L C : R f 0.23 (^W> : Wm*?»= 1:1); 
NMR : 5 7.36-7.12 (m, 4H), 5.76 (dd, J = 15.0, 6.0 Hz, 1H), 5.53 (dd, J = 15.0, 8.0 
Hz, 1H), 4.44-4.39 (m, 3H), 4.27 (s, 4H), 3.96 (m, 1H), 3.42 (s, 3H), 2.99-2.80 (m, 
3H), 2.78-2.40 (m, 7H), 2.39-2.12 (m, 6H), 1.95-1.80 (m, 3H), 1.77-1.60 (m, 3H), 
15 1.39-1.19 (m, 12H), 0.88 (t, J = 6.9 Hz, 3H) 0 

MMM! 8 (p) 

(11a, 15a, 13E) -9-W-ll, 15-^tFD^>-l 
6- (3-p< -17, 18, 19, 

20 ))/- 5 -5=-T7°D^ h - 1 3-^>m • TV M^r^*M-iMf JVx^ 
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T L C : R f 0.58 ; 

NMR : 6 7.4-7.1 (m, 4H), 6.0-5.8 (m, 1H), 5.78 (dd, J = 16, 6 Hz, 1H), 5.53 (dd, J 
= 16, 8 Hz, 1H), 5.4-5.25 (m, 2H), 4.7-4.6 (m, 4H), 4.5-4.4 (m, 3H), 4.0-3.85 (m, 1H), 
5 3.42 (s, 3H), 3.0-2.8 (m, 2H), 2.72 (dd, J = 19, 10 Hz, 1H), 2.65-2.5 (m, 6H), 2.4-2.1 
(m,4H), 2.0-1.6 (m,5H) 0 

mmns (g) 

(11a, 15a, 1 3E) -9-;t*V-l 1, 1 h*D^> - 1 

10 6 - (3-^ h*is*?-)l7 xn;i/) -17, 18, 19, 20-rh7y 




TLC : Rf 0.25 : »Kxf-;i/= 1 : 4) ; 

NMR : S 7.35-7.10 (m, 4H), 5.81-5.69 (m, 3H), 5.52 (dd, J = 15.0, 8.7 Hz, 1H), 
15 4.48-4.37 (m, 3H), 3.95 (m, 1H), 3.42 (s, 3H), 3.10 (bs, 1H), 2.92-2.42 (m, 9H), 2.40- 
2.11 (m, 6H), 1.97-1.80 (m, 3H), 1.78-1.58 (m, 3H), 1.40-1.20 (m, 10H), 0.88 (t, J = 
7.2Hz,3H)o 

##ff!]2 3 
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(11a, 15a, 13E) - 9-^V-ll, 15-tr* (rf7tF 
X2V?y-2-J M*^) - 1 6- (3-p< h^riy^f-;i/7x-;i/) - 1 
7, 18, 19, 2 0-rb7;;i/-5 -f-77"a^ h-13-x>| - 2 




?y~2-4 M**/) ###!]2 1-*##$|2 

T L C : R f 0.51 (^^^> : B®x?-;i,= 1 : 1 ) o 

10 

gffigj 1 9 

(11a, 15 a, 13E) - 9-t+V-ll, 1 5 -^t Kn^>- 1 
6 _ ( 3 _^ t,^>^^i/7x-;i/) -17, 18, 19, 20-fh7; 
;b-5-f77n^ h-1 3-^>^- 2-fcKn3rS>x:f-;i/x*;r;i/ 




T L C : R f 0.35 (||ifJl/:^;-il/=19 : 1) ; 
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NMR : 6 7.32-7.11 (m, 4H), 5.77 (dd, J = 15.3, 5.7 Hz, 1H), 5.54 (dd, J = 15.3, 8.1 
Hz, 1H), 4.48-4.38 (m, 3H), 4.22-4.17 (m, 2H), 4.00-3.90 (m, 1H), 3.82-3.75 (m, 2H), 
3.42 (s, 3H), 3.12-2.91 (br, 1H), 2.92 (dd, J = 13.5, 5.4 Hz, 1H), 2.84 (dd, J = 13.5, 
6.9 Hz, 1H), 2.71 (dd, J = 18.9, 7.5 Hz, 1H), 2.65-2.50 (m, 2H), 2.52 (t, J = 7.2 Hz, 
5 2H), 2.47 (t, J = 7.2 Hz, 2H), 2.45-2.15 (m, 5H), 1.95-1.8 0 (m, 3H), 1.76-1.60 (m, 
1H) 0 

(9 a, 11a, 15 a, 1 3 E) - 9 - h U f-JVi/ VJU**i/- 1 1 , 
10 15-tfX (rh7tFDt7>-2-fjmi') -16- (3-*h* 
>>^f;i/7i-;V) -17, 18, 19, 20-^h^y;i/-5 -f77n 

^h-i3-i>i 



2 0 T'Mig b fcfb-&«& ( 6 8 0 m g ) ©«:r h5tKD75>(5 
15 mL) JSfcfc, T;Prf>#HMTs ^ST* h 'Jx^7$ > (0.94m L) , £ 

ih h u ^ u ;i/ (0.57m L) *ivj»j|i<Dy^f;i/7 ^ j t: y s? >&jg 
20 mtt, wctMift, 

T L C : R f 0.45 ( „ 
»#ff!)2 5 



TMSO 
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(9a, 11a, 15a, 13E) -9-tb*D^>-l 1, 1 5-bTX (^ 
F7hfDK7>-2-^;W^» -16 - (3-^ h^r^^^)V7 ^- 
-17, 18, 19, 2 0-^h7y;V-5-^-^7°D^h-13-^ 



##^J2 4Tr$£gLfcfbim h'JxW^ (0.15mL) N 
(5 3mg) ©7--bh-hU;^M (3mL) T;i/r?>#H^Ts 
■C 1 -fc FP^^W h U7 4 ;-;i/ (50mg) fcl-x*-;v-3- [3 
- (V*3-)VTX;) yuKJV] iiMV^ ^ K - OMUL (142mg) £ 

15 T L C : R f 0.35 (^t>-> : »»x^-;i/= 1 : 1 ) 0 
l£M2 0 

(11a, 15a, 13E) - 9-^V-ll, 1 5 fc Kn*$/- 1 
6- (3-p< h^^^l/7i-;P) -17, 18, 19, 20-fh77 
20 Jl/ - 5 -^77*0^ f - 1 3 -i>t • 7 i^H^t;!/ 



5 
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5 T L C : R f 0.34 (fflltx-W) l 

NMR : 6 7.4-7.0 (m, 9H), 5.74 (dd, J = 15, 6Hz, 1H), 5.51 (dd, J =15, 8Hz, 1H), 
4.5-4.3 (m, 3H), 3.93 (brq, 1H), 3.42 (s, 3H), 3.2-3.1 (br, 1H), 2.88 (dd, J = 14, 6Hz, 
1H), 2.80 (dd, J = 14, 7Hz, 1H), 2.75-2.5 (m, 7H), 2.4-2.1 (m, 4H), 2.1-1.95 (m, 2H), 
2.0-1.85 (m, 1H), 1.8-1.6 (m, 1H) Q 

10 

mMM2 1 

(11a, 15 a, 1 3E) -9-**V-l 1, 1 5-i?b h*D^>- 1 
6- (3-* F^^^^l/7i-;V) -17, 18, 19, 20-rh7^ 



H»J18 (p) T'SSBgbfcftl^J (6 8mg) ©i*rh7tFD75 

> (i.5mL) r;i/=3>#HMTs SWerV?** (b'J7x-;v 

**7-f» (0) (15mg) a^;ol«M'J> 

(6 8//L) SSTbfeo EJfc«£*l«3fi-C3 0#M«tf b&o ^JJ&M-n 



15 
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77^f- (S|xfJl/:»=10 0 : 1) fcioTliMU Tf3#M£ 
^f^^M^ ( 5 2 mg) £#fco 
5 TLC : Rf 0.30 (^DO^W : *9J-ft :»»=4 5 : 5 : 1) ; 
NMR : <? 7.3-7.1 (m, 4H), 5.80 (dd, J = 15, 6Hz, 1H), 5.57 (dd, J = 15, 8Hz, 1H), 
4.58 (s, 2H), 4.47 (s, 2H), 4.5-4.4 (m, 1H), 4.0-3.9 (m, 1H), 3.23 (s, 3H), 2.93 (dd, J = 
14, 5Hz, 1H), 2.81 (dd, J = 14, 7H z, 1H), 2.8-2.5 (m, 7H), 2.5-2.2 (m, 3H), 2.0-1.8 
(m,3H), 1.8-1.65 (m, lH)o 

10 

mmi% (a) -2 2 (e) 

##$J 2 1 $1 2 2-^H»J 1 8 fcHttOjftff WfCl k C 

15 

«ff]2 2 (a) 

(11a, 15a, 13E) -9-**V-l 1, 1 5 -S?t b*D*>>- 1 
6- (3-/hWWi=^) -17, 18, 19, 20-^h^y 

20 




TLC : R f 0.32 (ffttx^-^) ; 
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NMR : d 7.32-7.27 (m, 1H), 7.22-7.13 (m, 3H), 5.74 (dd, J = 15.9, 6.3 Hz, 1H), 
5.54 (ddd, J = 15.9, 8.4, 1.2 Hz, 1H), 4.71 (s, 2H), 4.42 (m, 3H), 3.94 (m, 1H), 3.41 (s, 
3H), 3.28 (m, 2H), 3.19-3.08 (m, 3H), 2,95-2.80 (m, 2H), 2.78-2.50 (m, 8H), 2.40- 
2.18 (m, 3H), 2.00-1.83 (ra, 3H), 1.76-1.50 (m, 5H), 0.94 (t, J = 7.5 Hz, 3H), 0.88 (t, J 
5 = 7.5 Hz, 3H) 0 

gjlff!l2 2 (b) 

(11a, 15 a, 13E) -9-**V-l 1, 15-^tFD^>-l 
6- (3-* h*J/^f;V7i=;i/) -17, 18, 19, 20-rh7; 

io ji/-5-WP^ h- l 3-x.>M - yrf-;i/*;w^>f 



T L C : R f 0.36 (SRx^l/) ; 

NMR : 3 7.32-7.26 (m, 1H), 7.22-7.13 (m, 3H), 5.74 (dd, J = 15.6, 6.0 Hz, 1H), 
15 5.54 (dd, J = 15.6, 8.4 Hz, 1H), 4.71 (s, 2H), 4.42 (m, 3H), 3.94 (m, 1H), 3.41 (s, 3H), 
331 (m, 2H), 3.17 (m, 2H), 3.02 (m, 1H), 2.93-2.82 (m, 2H), 2.77-2.50 (m, 8H), 
2.40-2.19 (m, 3H), 2.00-1.83 (m, 3H), 1.77-1.43 (m, 5H), 1.41-1.21 (m, 4H), 0.96 (t, 
J = 7.5 Hz, 3H), 0.91 (t, J = 7.5 Hz, 3H)o 

20 mmm2 2 (c) 

(11a, 15a, 1 3E) 1 1, 15-^hb'D^>-l 

6- (3-^ F^>>^;i/7x^) -17, 18, 19, 
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TLC : Rf 0.38 : ftKx*-;i/= 1 : 4) ; 

5 N M R : 6 7.81 (d, J = 8.4 Hz, 2H), 7.36-7.23 (m, 3H), 7.21-7.10 (m, 3H), 5.78 (dd, 
J = 15.0, 5.4 Hz, 1H), 5.55 (dd, J = 15.0, 8.1 Hz, 1H), 5.33 (s, 2H), 4.47-4.39 (m, 3H), 
3.95 (m, 1H), 3.41 (s, 3H), 2.97-2.55 (m, 12H), 2.40-2.18 (m, 4H), 2.03-1.84 (m, 3H), 
1.80-1.58 (m, 3H), 1.40-1.22 (m, 4H), 0.89 (t, J = 6.6 Hz, 3H)o 

io mmm 2 (d) 

(11a, 15a, 13E) -9-**V-l 1, 15-i?tFD^-l 
6- (3-^hW^7izjI/) -17, 18, 19, 20-rF7; 

)]s-5-?-T7°VZ h- 1 3-x>® • 1, 1 -S^^^r^^S'pb 

;i/^-;i/^^;Ux^^;v 



T L C : R f 0.42 (-^^V : «x^;i/= 1:4); 

NMR : <5 7.35-7.12 (m, 4H), 5.76 (dd, J = 15.3, 5.7 Hz, 1H), 5.53 (dd, J = 15.3, 8.1 

Hz, 1H), 4.51-4.40 (m, 5H), 3.95 (m, 1H), 3.42 (s, 3H), 3.00 (bs, 1H), 2.96-2.81 (m, 
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2H), 2.70 (dd, J = 18.6, 7.5 Hz, 1H), 2.61-2.48 (m, 6H), 2.40-2.19 (m, 4H), 2.00-1.83 
(m, 3H), 1.79-1.60 (m, 3H), 1.44 (s, 6H), 1.38-1.20 (m, 8H), 0.88 (t, J = 6.6 Hz, 3H) o 

mMM2 2 (e) 
5 (1 la, 1 5a, 1 3E) - 9-**V- 1 1 , 

6 _ (3-^^fjl/7xrjV) -17, 18, 19, 20-fh7; 




10 TLC : Rf 0.33 : if 1:4); 

NMR : 6 7.36-7.12 (m, 4H), 5.76 (dd, J = 15.0, 5.4 Hz, 1H),5.55 (dd, J = 15.0, 8.7 
Hz, 1H), 4.70 (s, 2H), 4.45-4.39 (m, 3H), 3.95 (m, 1H), 3.41 (s, 3H), 3.30 (m, 2H), 
3.17 (m, 2H), 3.00 (bs, 1H), 2.98-2.80 (m, 2H), 2.77-2.50 (m, 8H), 2.40-2.19 (m, 3H), 
2.00-1.82 (m, 3H), 1.78-1.50 (m, 5H), 1.40-1.20 (m, 8H), 0.98-0.84 (m, 6H) o 

15 

(lla, 15a, 13E) - 9-^V-H, 
6 _ ( 3 _^ y**/*?-)),y^=.)V) -17. 18, 19, 

5 _^. r7 » D ^ h - 1 3 -x.>WL • 2 -^-^^V^-^^x^l/x^x;!/ 
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(11a, 1 3E, 15a) -9-tf*V-l 1, 
16 - (3-^^^^7i-;i/) -17, 18, 19, 20-fh7 
y;i/-5-f77d^b-l 3-i>i(150mg ; WO00/03980^-©« 
5 #13!Bifrfb'&tJ) n 2-WM^>x^;-;v (2 9 6mg) iilFh 
ijiW^ (0.12mL) OSgxfjV (3mL) l-/iWl^* 
^V^hiJ7« (145mg) ^5D^ £ST?4l$ll8i«#bfco £Jfc 

10 lSt^ l J*W7A^DYh^77^- : -\drit>=2 : 

l-j#ffix^-;v) T«U TfBtltt«WTS#IPmi^ (13 7mg) 

T L C : Rf 0.22 (fifl&t*-;!/ : ^1?->= 3 : 1 ) ; 
NMR : £ 7.35-7.15 (m, 4H), 5.75 (dd, J = 15.3, 6.0 Hz, 1H), 5.53 (dd, J = 15.3, 8.7 
15 Hz, 1H), 4.50-4.37 (m, 3H), 4.22 (t, J = 5.1 Hz, 2H), 4.00-3.90 (m, 1H), 3.62 (t, J = 
5.1 Hz, 2H), 3.46 (t, J = 6.9 Hz, 2H), 3.42 (s, 3H), 2.90 (dd, J = 13.5, 5.4 Hz, 1H), 
2.83 (dd, J = 13.5, 7.2 Hz, 1H), 2.70 (dd, J = 18.6, 7.5 Hz, 1H), 2.65-2.40 (m, 6H), 
2.40-2.10 (m, 4H), 1.95-1.80 (m, 4H), 1.80-1.50 (m, 3H), 1. 40-1.20 (m, 10H), 0.90 (t, 
J = 6.9Hz,3H) 0 

20 

^#|J23 (a) -23 (j) 
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flfco 



HMI2 3 (a) 

(11a, 15 a, 13E) -9-^V-ll, 1 5 -V t pD**>- 1 
5 6 - ( 3 h ^;U7 x -17, 18, 19, 2 0 -rh?; 
5 -^T7°P^ h- 1 3-^>m ■ 2- (2, 2 -y* t 3-)\t«Ss# 



TLC : Rf 0.28 (S8xf;i/ : ^^i^>= 3:1); 
10 NMR:<5 7.35-7.10 (m, 4H), 5.77 (dd, J = 15.3, 5.7 Hz, 1H), 5.53 (dd, J = 153, 8.4 
Hz, 1H), 4.50-4.40 (m, 3H), 4.25 (s, 4H), 4.00-3.90 (m, 1H), 3.41 (s, 3H), 2.96-2.80 
(m, 3H), 2.67 (dd, J = 18.3, 7.5 Hz , 1H), 2.65-2.50 (m, 2H), 2.50 (t, J = 7.2 Hz, 2H), 
2.43 (t, J = 7.2 Hz, 2H), 2.40-2.10 (m, 4H), 1.95-1.80 (m, 3H), 1.75-1.60 (m, 1H), 
1.55-1.45 (m, 2H), 1.30-1.20 (m, 2H), 0.88 (t, J = 7.2 Hz, 3H )o 



CTff]2 3 (b) 

(11a, 15 a, 13E) -9-^V-ll, 1 5 -5>fc Pn^S/- 1 
6- (3-* h^>^^JI/7x-;V) -17, 18, 19, 20-rh7; 




15 
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o 



Hd 




T L C : R f 0.30 (f^x^l/ : ^ d rit>= 3:1); 
NMR : <5 7.30-7.10 (m, 4H), 5.77 (dd, J = 15.3, 5.7 Hz, 1H), 5.53 (dd, J = 15.3, 8.4 
Hz, 1H), 4.50-4.40 (m, 3H), 4.17 (t, J = 7.2 Hz, 2H), 4.00-3.90 (m, 1H), 3.48 (t, J = 
5 7.2 Hz, 2H), 3.42 (s, 3H), 3.40 (t , J = 6.6 Hz, 2H), 2.97-2.80 (m, 3H), 2.70 (dd, J = 
19.2, 7.5 Hz, 1H), 2.65-2.50 (m, 2H), 2.50 (t, J = 7.2 Hz, 2H), 2.41 (t, J = 7.2 Hz, 2H), 
2.36-2.14 (m, 4H), 1.95-1.82 (m, 3H), 1.75-1.60 (m, 1H ), 1.60-1.50 (m, 2H), 1.42- 
1.30 (m, 2H), 0.92 (t, J = 7.2 Hz, 3H) 0 

10 mWM2 3 (c) 

(11a, 15a, 13E) -9-tf*V-ll, 15-^kPD^>-l 
6- (3-^^Wi-;i/) -17, 18, 19, 20-rF7; 
5 -f-TT-UZ h - 1 3 -^>M ' 2-7b^X^i^^ 



15 TLC : Rf 0.32 (Mfc^-NO 5 

NMR : 6 7.35-7.11 (m, 4H), 5.75 (dd, J = 15.3, 5.7 Hz, 1H), 5.53 (dd, J = 15.3, 8.7 
Hz, 1H), 4.48-4.39 (m, 3H), 4.21 (m, 2H), 3.95 (m, 1H), 3.61 (m, 2H), 3.46 (t, J = 6.6 
Hz, 2H), 3.42 (s, 3H), 3.00 (m, 1H), 2.98-2.80 (m, 2H), 2.78-2.18 (m, 11H), 1.98-1.81 
(m, 3H), 1.78-1.53 (m, 3H), 1.38 (m, 2H), 0.92 (t, J = 7.5 Hz, 3H) o 



O 
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mmM2 3 (d) 

(11a, 15 a, 1 3E) -9-**V-l 1, 15-^tFn^>-l 
6 _ ( 3 _^ Y^y^^-^y^-)^) -17, 18, 19, 20-rh7; 
5 5 -?-77u7> h- 1 3-^>m ' 2 -^yf-M^l/ttfrttrfr 



T L C : R f 0.36 (ftRx^V) ; 

NMR : (5 7.35-7.11 (m, 4H), 5.75 (dd, J = 15.3, 5.7 Hz, 1H), 5.53 (dd, J = 15.3, 8.7 
Hz, 1H), 4.48-4.39 (m, 3H), 4.21 (m, 2H), 3.95 (m, 1H), 3.61 (m, 2H), 3.46 (t, J = 6.6 
10 Hz, 2H), 3.42 (s, 3H), 2.98-2.80 (m, 3H), 2.78-2.18 (m, 11H), 1.98-1.81 (m, 3H), 
' 1.78-1.53 (m, 3H), 1.38 (m, 4H), 0.92 (t, J = 7.5 Hz, 3H) 0 

mm,m2 3 (e) 

(11a, 15 a, 1 3 E) - 9 11,15 -*JM Kn*$/- 1 

15 6 _ ( 3 _^ jx^>^f;i/7xrjV) -17, 18, 19, 20-fh7; 
;u _ 5 _^ rrn ^ h - 1 3 • 2 -A^i/j^^i/xfJUXf^ 





T L C : Rf 0.39 (S^3^;i') ; 
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NME : 6 7.36-7.12 (m, 4H), 5.76 (dd, J = 15.3, 5.7 Hz, 1H), 5.53 (dd, J = 15.3, 8.7 
Hz, 1H), 4.48-4.40 (m, 3H), 4.21 (m, 2H), 3.95 (m, 1H), 3.61 (m, 2H), 3.47-3.40 (m, 
5H), 2.98-2.80 (m, 3H), 2.78-2.40 (m, 7H), 2.38-2.18 (m, 4H), 1.97-1.82 (m, 3H), 
1.70 (m, 1H), 1.63-1.52 (m, 2H), 1.40-1.25 (m, 6H), 0.88 (t, J = 7.2 Hz, 3H) o 

5 

ii«2 3 (f) 

(11a, 15a, 1 3E) -9-tf*V-l 1, 1 5 -VK h* U*>y- 1 
6 _ (3-^h^f;i/7i-il/) -17, 18, 19, 20-rh7; 
jV-5-f77-DXh-13-i>i' 2- (2, 2-V*?-)V*??;-( 
10 x^l/x^;!/ 




T L C : R f 0.20 (ftgi^ : ^*V>= 3:1); 
NMR : 6 7.35-7.10 (m, 4H), 5.75 (dd, J = 15.3, 6.0 Hz, 1H), 5.53 (dd, J = 15.3, 8.4 
Hz, 1H), 4.50-4.35 (m, 3H), 4.26 (s, 4H), 4.00-3.90 (m, 1H), 3.42 (s, 3H), 3.20-3.10 
15 (br, 1H), 2.90 (dd, J = 13.5, 5.4 H z, 1H), 2.83 (dd, J = 13.5, 7.2 Hz, 1H), 2.70 (dd, J = 
18.6, 7.2 Hz, 1H), 2.63-2.50 (m, 2H), 2.50 (t, J = 7.5 Hz, 2H), 2.43 (t, J = 7.2 Hz, 2H), 
2.40-2.15 (m, 4H), 1.95-1.80 (m, 3H), 1.80-1.60 (m, 1H), 1.55-1.50 (m, 2H), 1.40- 
1.15 (m, 8H), 0.90 (t, J = 6.9 Hz, 3H) 0 

20 mnm2 3 (g) 

(1 la, 15a, 1 3E) -9-fr*V-l 1, 1 5-5>fc h*D^>- 1 
6- (3-*Y*i/*f-J1/7x=-)V) -17, 18, 19, 20-rb7; 
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;i/-5-f7mh-13-i>8- 2- (2, 2-yx*-;w*>*>'>r 




T L C : R f 0.21 : ^^rit>= 3:1); 

5 NMR : 6 7.35-7.10 (m, 4H), 5.76 (dd, J = 15.3, 6.0 Hz, 1H), 5.53 (dd, J = 15.3, 8.4 
Hz, 1H), 4.50-4.35 (m, 3H), 4.27 (s, 4H), 4.00-3.90 (m, 1H), 3.42 (s, 3H), 3.05-3.00 
(br, 1H), 2.92 (dd, J = 13.5, 5.4 H z, 1H), 2.83 (dd, J = 13.5, 7.2 Hz, 1H), 2.70 (dd, J = 
18.0, 7.2 Hz, 1H), 2.65-2.40 (m, 6H), 2.40-2.10 (m, 4H), 1.95-1.80 (m, 3H), 1.80- 
1.50 (m, 7H), 1.25-1.10 (m, 2H), 0.90 (t, J = 7.2 Hz, 3H), 0 .78 (t, J = 7.2 Hz, 6H) 0 

10 

mnw2 3 (h) 

(11 a, 15a, 1 3E) -9-tf*V- 1 1, 1 5 t h*n=^>- 1 
6 _ (3-^^fjl/7xr:jV) -17, 18, 19, 2 0 -r^v J 
)\,-5-?T7UXh-13-*yWi' 4- (4-^007x-jI/) 7 
15 JUXfil/ 
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TLC:Ef 0.22 ('v*tf> : WW^^= 1:3); 
NMR : 6 7.52 (d, J = 8.7 Hz, 2H), 7.47 (d, J = 8.6 Hz, 2H), 7.40 (d, J = 8.6 Hz, 
2H), 7.24 (m, 1H), 7.20-7.08 (m, 5H), 5.72 (dd, J = 15.3, 6.6 Hz, 1H), 5.51 (dd, J = 
15.3, 8.4 Hz, 1H), 4.45-4.30 (m, 3H), 3.95 (m, 1H), 3.63 (bs, 1H), 3.40 (s, 3H), 2.90- 
5 2.50 (m, 9H), 2.39-2.13 (m, 3H), 2.09-1.82 (m, 3H), 1.70 (m, 1H) o 

mW,M2 3 (i) 

(11a, 15a, 13E) -9-^^-V-ll, 15-^tFD^>-l 
6 _ ( 3 _p( t^yt^fry^-fr) -17, 18, 19, 20-rb7y 
10 ;v-5-f77n^h-13-x>f- 2- (T^t>*>- 1 -4 KM 



TLC : Rf 0.33 ffiWL^n' : :X9S—to=3 0:10:1) ; 

NMR : 6 7.32-7.11 (m, 4H), 5.75 (dd, J = 15.3, 6.0 Hz, 1H), 5.52 (dd, J = 15.3, 9.0 
15 Hz, 1H), 4.48-4.36 (m, 3H), 4.31-4.22 (m, 4H), 4.02-3.89 (m, 1H), 3.42 (s, 3H), 3.20- 
3.12 (br, 1H), 2.90 (dd, J = 13.8, 5.4 Hz, 1H), 2.82 (dd, J = 13.8, 7.2 Hz, 1H), 2.70 
(dd, J = 18.3, 7.2 Hz, 1H), 2.65-2.13 (m, 10H), 2.07-1.97 (m, 3H), 1.96-1.80 (m, 9H), 
1.80-1.60 (m,7H)o 

20 tl«2 3 (j)_ 

(11a, 15 a, 1 3E) -9-;fr*V-l 1, 1 5-^t Ka*i>-1 
6 _ ( 3 _^ ^i/^^7xr;v) - 1 7, 18, 19, 20— rh^ 
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;]/- 5 — ^T7°P* h- 1 3-x>K • 2- (2, 2-5>7nKM^>' 



TLC : Rf 0.38 (ftlfcn^l, : ^iJ-> : **;--;i/= 3 0:10:1) ; 
5 NMR : £ 7.32-7.12 (m, 4H), 5.75 (dd, J = 15.3, 6.0 Hz, 1H), 5.52 (dd, J = 15.3, 8.7 
Hz, 1H), 4.48-4.32 (m, 3H), 4.25 (s, 4H), 4.02-3.88 (m, 1H), 3.42 (s, 3H), 3.27-3.20 
(br, 1H), 2.90 (dd, J = 13.5, 5.4 Hz , 1H), 2.82 (dd, J = 13.5, 6.9 Hz, 1H), 2.70 (dd, J = 
18.3, 7.2 Hz, 1H), 2.65-2.12 (m, 10H), 1.94-1.82 (m, 3H), 1.75-1.60 (m, 1H), 1.55- 
1.45 (m, 6H), 1.22-1.09 (m, 6H), 0.89 (t, J = 7.2 Hz, 9H)o 

10 

(15a, 1 3E) - 9 -#*V- 15-t Yu**- 16 - {4-7$./ 
7x-;i/) -17, 18, 19, 2 0-7-h ; 7/)V-5-?-7-8-7i?7° 

uxh-i 3 -^>m 



tF3- (3-p< hdr^^^7x-;b) -2-t*V7DWV*X*>S" 




O 



15 
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i awn mik-sm *mz 0 

5 TLC : Rf 0.17 (?DP*;VA : *#;-)l=9 : 1) ; 

NMR : <5 6.98 (d, J = 8.4 Hz, 2H), 6.66 (d, J = 8.4 Hz, 2H), 5.73 (dd, J = 15.9, 6.3 
Hz, 1H), 5.47 (dd, J = 15.9, 8.4 Hz, 1H), 4.38 (m, 1H), 4.10 (m, 1H), 3.61 (m, 1H), 
3.10-2.15 (m, 15H), 2.00-1.81 (m, 2H), 1.73 (m, 1H) 0 

10 ##ffJ2 6 

(2R) -1- (2-^^;i/^^>^^) 



T;i/rf>^^H^T> ##^J7T-^igbfe<b^ (115 g) ©rb7tb* 
15 D77> (5 0mL) (9.07mL) %M?Lfz'&, 0°C 

•e^^l/^D^-f H (3.68mL) ^T»3 0#l!OT$bfco S« 

&mz.&%mz.x, sfs^i^iuiwco ittom isw«7jc 

T L C : R f 0.46 (B^x^l/) 0 
2 7 

(2R) -l - (2-3-K^^v) -2-t-^;v^p<^;i/^u;v^^ 

360 
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,OTBS 



2 OmL) §iK3^ftt h U *A (19.5g) £Jn*^ 8 O'Cf- flfe«#Lfco 

- ('nWV :Sii^l/3 : : 1) T##MU T§B^ttfi**rs 
«BflS#» (11.3 g) &f#fco 
10 TLC:Rf 0.63 (^t>:^i^l/=l : D ; 

NME. : 6 3.92 (m, 1H), 3,81-3.69 (m, 2H), 3.62-3.45 (m, 2H), 3.35 (m, 1H), 3.22 
(m, 1H), 2.50-2.26 (m, 2H), 2.14 (m, 1H), 1.78 (m, 1H), 0.86 (s, 9H), 0.03 (s, 3H), 
0.02(s,3H)o 

15 ##fflJ2 8 

5- [2- ( (2R) -2-t-^;v^^^^u;^ :3 e^^^-5- 



20 r;vrf>^#HmT> x> - 2 - • xf M^rJV ( 9 

3 6mg) 0rh7tFP77> (5 OmL) «C (2 4 0m 
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g) £JD;L> - 7 8 0 Ct^«, 2SMV3-t7kVjVyu\Z)\s7^ Y (4.0m 
L) liTU 3 5#IS}K#&x ##0!)2 7T?g[£bfc<fb£$l (l.92g) 
h7tFD77>(5mL) »£$5T U £MX* 1.5 bfco £CT 

:«x^;b=3 : 1^1 : 1) TrISb, TfB»*£;&-r»jB 
(1-86 g) 

T L C : R f 0.54 (^-y-> : 1:1); 
10 NMR : S 7.65 (d, J = 3.9 Hz, 1H), 7.09 (d, J = 3.9 Hz, 1H), 4.32 (q, J = 7.5 Hz, 
2H), 3.86-3.61 (m, 3H), 3.55 (m, 1H), 3.32 (m, 1H), 3.22-3.00 (m, 2H), 2.50-2.21 (m, 
2H), 2.10 (m, 1H), 1.80 (m, 1H), 1.36 (t, J = 7.5 Hz, 3H), 0.86 (s, 9H), 0.03 (s, 3H), 
0.02 (s, 3H)o 

is mm\ 2 9 

5- [2- ( (2R) -2-tFndr^f;i/-5-^VtD'Ji;>-l 



7-;i/rf>^X#fflMT> ##$12 8t«3Sbfc^^& (1.85 g) ©irh^t 
20 F077> (4mL) mWLfc, 9- h^y^Jlyry^-t? kyM^j K (6.28 
mL) ^SP^T^ ^«-«^bfco MjS?I^tlt7j<^P^s 

ttlBU TEtlM£#1~»iaft£r#J (1.15 g) £#fco 
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T L C : R f 0.15 (ffl&x?-;i/) ; 

NMR : 6 7.64 (d, J = 3.9 Hz, 1H), 7.10 (d, J = 3.9 Hz, 1H), 4.33 (q, J = 6.9 Hz, 
2H), 3.80-3.68 (m, 3H), 3.60 (m, 1H), 3.40 (m, 1H), 3.17 (t, J = 7.0 Hz, 2H), 2.58- 
2.28 (m, 2H), 2.10 (m, 1H), 1.98-1.80 (m, 2H), 1.37 (t, J = 7.2 Hz, 3H) 0 



mmm2 5 (a) - 2 5 (c) 

iV3- (3-* F=Jr^^f;i/7i-;V) - 2-W7 , DKM^*>S' 

10 ##$1 1 1 5 -*mm 1 ->h»j 2 i: w&o&ft £tt-rzt\z£t), 

Mffl2 5 (a) 

(15a, 13E) -1, 5- (2, 5 f » - 9 -tf* 

15 V-15-tKD^>-16 - (4-7MP7x-;y) - 2, 3,4, 1 
7, 18, 19, 2 0-^7?;)]/- 5 -f-7 ? -8-7 ? 1f7'n^ h- 1 3- 



TLC : Rf 0.20 (7DD*M : M= 9 : 1 : 0.l) ; 

20 NMR : 6 7.68 (d, J = 3.9 Hz, 1H), 7.15 (dd, J = 8.4, 5.4 Hz, 2H), 7.06 (d, J = 3.9 
Hz, 1H), 6.98 (t, J = 8.4 Hz, 2H), 5.71 (dd, J = 15.0, 5.4 Hz, 1H), 5.48 (dd, J = 15.0, 
9.0 Hz, 1H), 4.37 (m, 1H), 4.11 (m, 1H), 3.82-3.30 (m, 2H), 3.19-2.93 (m, 3H), 2.70 



5 
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(d, J = 6.9 Hz, 2H), 2.50-2.18 (m, 3H), 1.71 (m, 1H) Q 

mmm2 5 (b) 

(15a, 13E)-l,5-(2, 5 -4 >^-^x- 1/ » -9-;fr* 
5 v_iB-kKD#^-16- (3-^DD-4-?MD7i-;i/) -2, 
3, 4, 17, 18, 19, 2 0— \7"^y;i/-5-f-7-8-7lf7 0 nX 
h-1 3-x>» 



TLC : Rf 0.15 (^DP^;i/A : ^^y-;^=9 : 1) ; 
10 NMR : 6 7.66 (d, J = 4.2 Hz, 1H), 7.22 (d, J = 6.9 Hz, 1H), 7.10-7.00 (m, 3H), 
5.69 (dd, J = 15.3, 5.4 Hz, 1H), 5.48 (dd, J . 15.3, 8.7 Hz, 1H), 4.50 (bs, 2H), 4.37 (m, 
1H), 4.10 (m, 1H), 3.75-3.60 (m, 1H), 3.20-2.93 (m, 3H), 2.80-2.68 (m, 2H), 2.50- 
2.12 (m,3H), 1.70(m,lH) 0 

15 mmm 5 (c) 

(15 a, 13E) -1, 5- (2, 5 — f \s » -9-;fr* 

v _! 5-bFP=^>-l 6- (4-7;WD-3-b'j7MD^^7 
X - ;V ) _ 2j 3, 4, 17, 18, 19, 2 0 -a7*^ — 5— 5^7" — 
8 - 7*if 7°D X h - 1 3 >gfe 
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TLC : Rf 0.23 (^DD*W : *9 :Wf&=9 • 1 =0.1) ; 

NMR : d 7.65 (d, J = 3.9 Hz, 1H), 7.50-7.30 (m, 2H), 7.20-7.00 (m, 2H), 5.72 (dd, 
J = 15.3, 5.1 Hz, 1H), 5.51 (dd, J = 15.3, 8.7 Hz, 1H), 4.82 (bs, 2H), 4.40 (m, 1H), 
5 4.12 (m, 1H), 3.65 (m, 1H), 3.23-2.93 (m, 3H), 2.90-2.73 (m, 2H), 2.50-2.10 (m, 3H), 
1.70 (m, 1H) 0 



3 0 

(4R) -4-t-7V*i/-ti»#-K7$.;-4:-M$»7*>M' ^ 

10 

HN^ B ° C 
EtOOC^^^CHO 

T)VJyj3*m-m%-f. (4R) - 5-t pD*S/-4-t-rh^S/* 
;i/^-;i/7^y^>^>^-^f-^«^(i5.og)> h Ua:^;i/;p^>(32.o 
mL) £J;?>-^^*;1/*^>1* (3 9mL) (DBM^K (12 0mL) 

15 muz o °ct\ Hiitit • ^ v y^fo (18.3 g ) omm^^ ( 3 0 m u 

^J^V^^^i/^^^^i/K (7 5mL) OlMi^iTU 

Lfro m^m^0 a C-t:7K (5mL) 1 Nffltt (2 4 0mL) 

20 M^^I-^^M'fb'&tl (14.7 g) £#fco 
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TLC : R f 0.63 (RsgkxfyW : ^-fy= 1:1); 
NMR : 5 9.60 (s, 1H), 5.25-5.15 (m, 1H), 4.35-4.20 (m, 1H), 4.13 (q, J = 7.2 Hz, 
2H), 2.50-2.35 (m, 2H), 2.35-2.20 (m, 1H), 2.00-1.85 (m, 1H), 1.43 (s, 9H), 1.27 (t, J 
= 7.2Hz,3H) 0 



#30 3 1 

(4R, 5E) -4- 1 h*'>*^=^r 5 y - 7 - 8 - (4 



10 T^^>^^#HMTs 7K«ft:^ h V (2.40 g ; 62.6% in oil) (D=T h 
ytKn77>- (6 2 0mL) O'CTfS- (4-7;^p7x^) 

- 2-^^ry-7 P t3 tV^^^^- v 5 ^^^^.-r/V (17.7 g) ©rh7k K 

c7^ (loomD mrnzmru i«#tt sra^^o'c 

T\ 3 0 T?J»3fi Lfc-ffrk* (14.7 g )©rf7tKn77y(80mL) 

15 *tt*MT U 20 ftfflMW Ufc 0 KJS^#^ t -•fj-jv* ?-;v^-T;v 
(8 0 OmL) JJit^Tfc (8 0 OmL) ZMfLft. #«Jl*r**S iVttW^ 
ifcfcT'»U ««7" f> JJ * -MMfcjftfK *JgU (25.3 

g) £#fc„ &T?#&ftfc&ISfc©5*>> ig^U*W7A^Pvb 
^77^ (^f-^ : W»^/V= 3 : 1) T?»KL N TIBftttffiSrWT 
20 5*H^» (6 3 6mg) «r#fc„ 

T L C : R f 0.74 (g^gfcji^ : ^rf-y= 1:1) ; 

NMR : 8 7.20-7.10 (m, 2H), 7.08-6.96(m, 2H), 6.76 (dd, J = 15.3, 5.1 Hz, 1H), 

6.24 (d, J = 15.3 Hz, 1H), 4.7-4.6 (m, 1H), 4.4-4.25 (m, 1H), 4.14 (q, J = 7.2 Hz, 2H), 



5 



HN 



Boc 
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3.82 (s, 2H), 2.38 (t, J = 7.2 Hz, 2H), 2.00-1.75 (m, 2H), 1.42 (s, 9H), 1.25 (t, J = 7.2 
Hz, 3H)o 

##ff'J3 2 

5 (4R^ 5E, 7S) -4-t-7b^*M-^^-7-tHn^ 
S/-8- (4-7WD7i-;i/) ^h-5-x>g-xf^ril/ 



##M3 l-casaiufcfls^w (5^6 g) (R) 

-rfr^WP U S?> (4.3m L ; 1.0M Wl/x>flif*) ©at*? 1 >7tFn7 
10 7>(30mL) Jtfttfc O'CT* 1.0M2k*ft*«>* •rh7tFD77 

(8.6mL) &fln^ 1 5^HimUfe« £J»&t)C* * ,/-;i/&in*.fc8L 

15 T L C : R f 0.80 (ffffix^-;!/) ; 

NMR : 5 7.20-7.09 (m, 2H), 7.02-6.93 (m, 2H), 5.67 (dd, J = 15.6, 5.7 Hz, 1H), 
5.52 (dd, J = 15.6, 6.0 Hz, 1H), 4.56-4.43 (br, 1H), 4.35-4.27 (m, 1H), 4.20-4.05 (m, 
3H), 2.85-2.68 (m, 2H), 230 (t, J = 6.9 Hz, 2H), 1.90-1.70 (m, 2H), 1.43 (s, 9H), 1.26 
(t,J = 7.2Hz,3H)o 



#j£fflJ3 3 

(4R, 5E, 7S) -4-7'5>'-7-t Hndf-Sz-8- (4-7;i/*n 




20 
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NH 2 -HCI 



EtOOC 



F 



$! 3 2 -CSftjfi IfcMOx^ (12mL) 0 °CT* 4 N 

Mb7R^-^^W>^ (1 4mL) mmUfthtzo « 

WilMU l^f;lS»l^^ (2 5mL) lltttWba 

T!B«tt£#T3^ftiirD (2.37 g) £?#fc 0 
T L C : R f 0.05 (WWt^ft) ; 

NMR(CD 3 OD) : £ 7.28-7.19 (m, 2H), 7.04-6.93 (m, 2H), 5.92 (dd, J = 15.6, 4.8 
Hz, 1H), 5.53 (dd, J = 15.6, 8.7 Hz, 1H), 4.41-4.32 (m, 1H), 4.15 (q, J = 7.2 Hz, 2H), 
10 3.80-3.70 (m, 1H), 2.81 (d, J = 5.7 Hz, 2H), 2.28 (t, J = 6.9 Hz, 2H), 2.09-1.97 (m, 
1H), 1.84-1.75 (m, 1H), 1.24 (t, J = 7.2 Hz, 3H) 0 

mmm2 6 

(15 a, 1 3E) - 9 -Jr*V- 1 5-t:FPdri/-l 6- (4-7)1* 
15 D7xr;V) -17, 18, 19, 2 0 -=r h 7 5 -^7- 8 -7if 



Xr;i/ (1.82g) ®»rf7th*D77> (1 5mL) Mir, 
20 #13 3fSJIbfcft^i (2.27 g) *flD*.x 1.5 KfHJR^bfe^ 7jc» h U 



O 
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-r J tv*i/*VMt- h u (2.9i g) fcin*^ Mtj— ift«#bfco ej&m 

A^n?h^77>f- (»xf;i/:^^-;i/=3 0 : 1) TrffSiU T 

5 tmm*%t%*mM (i.sog) &#fco 

T L C : R f 0.33 » 

TLC : Rf 0.44 (^nn*;VA : ^^y-;i/=9 : 1) ; 
NMR : 5 7.21-7.14 (m, 2H), 7.05-6.96 (m, 2H), 5.75 (dd, J = 15.6, 6.0 Hz, 1H), 
5.50 (dd, J = 15.6, 8.4 Hz, 1H), 4.19 (m, 1H), 4.18-4.03 (m, 3H), 3.60 (m, 1H), 2.97 
10 (m, 1H), 2.85-2.79 (m, 2H), 2.70-2.18 (m, 9H), 2.01-1.82 (m, 3H), 1.79-1.60 (m, 1H), 
1.25 (t, J = 7.2 Hz, 3H) 0 

mum 2 7 

(15 a, 1 3E) -9-tf*V- 1 5 - 1 Fn^>- 1 6 - 
15 D7xn;i/) -17, 18, 19, 2 0-7-h^^}V-5-^T-8-TV 
h- 1 3-^>^ 



20 -smzmzo 

T L C : R f 0.38 (^OD^jl/i : J—)\> : 7jc= 9:1: 0.1) ; 
NMR : 5 7.20-7.16 (m, 2H), 7.04-6.96 (m, 2H), 5.75 (dd, J = 15.4, 6.0Hz, 1H), 



O 
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5.50 (ddd, J = 15.4, 8.5, 1.1Hz, 1H), 4.39 (m, 1H), 4.11 (m, 1H), 3.62 (m, 1H), 2.95 
(m, 1H), 2.82 (d, J = 6.6Hz, 2H), 2.67-2.53 (m, 4H), 2.52-2.43 (m, 2H), 2.39 (t, J = 
7.1Hz, 2H), 2.22 (m, 1H), 1.94-1.83 (m, 2H), 1.68 (m, 1H) o 

5 (a) -2 7 (i) 

3- (4-7WD7x^JV) -2-**V7'nKJV^*>8' 

10 2 6 ->flJS$J 2 £ UttOlRflsCttf £ £ «fc t) N TIB0*I8 WflS^fe 

fee 

«0'J2 7 (b) fcfcl^tfcJu ##^3 2©iR^0«C|t9B^5<Z) 

15 §gjfeff!l2 7 (a) 

(15 a, 1 3E) - 9 1 5-t h*P=^>- 1 6- (3 - 

^7 7>-2-^;i/) 7i-JV) -17, 18, 19, 20-^h^y;]/- 
5-^T-8-Tif7°D^ h- 1 3-x>^ 



20 TLC:Rf 0.53 (^nn^;i/A:^^7-;i/=9 : 1) ; 

NMR : 6 7.76-7.70 (m, 2H), 7.59 (d, J = 8.4 Hz, 1H), 7.52 (d, J = 8.4 Hz, 1H), 
• 7.40 (dd, J = 8.4, 8.4 Hz, 1H), 7.33-7.17 (m, 3H), 7.04 (s, 1H), 5.79 (dd, J = 15.3, 5.7 
Hz, 1H), 5.51 (dd, J = 15.3, 8.4 Hz, 1H), 4.55-4.44 (m, 1H), 4.16-4.07 (m, 1H), 3.68- 



O 
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3.54 (m, 1H), 3.02-2.90 (m, 3H), 2.70-2.10 (m, 9H), 1.92-1.78 (m, 2H), 1.78-1.62 (m, 
1H) 0 

mm 2 7 (b) 

5 (15 a) -9-^*7-1 5-kpn^>-l 6- (3-^;V7i-;i/) 
-5 - {A-ti)^^y^T^~-)\y-2--( )]/) -1, 2, 3, 4, 17, 
18, 19, 2 0-*>7*;)V- 5-^^-8 -Tif7*D^^> 



TLC : Rf 0.19 (^DD^VA : ;i/ : ffl^= 9 : 1 : 0.1) ; 

10 NMR : 6 8.07 (s, 1H), 7.21 (t, J = 7.2 Hz, 1H), 7.10-6.95 (m, 3H), 3.97-3.80 (m, 
2H), 3.72 (m, 1H), 3.60-3.25 (m, 3H), 2.84-2.63 (m, 2H), 2.55-2.22 (ro, 5H), 2.14 (m, 
1H), 1.93 (m, 1H), 1.78-1.41 (m, 4H) 0 

mmm27 (c) 

15 (15a, 13E) -1, 6- (1, 4-0^-7irl/» 

V- 1 5-fc KD^>-1 6- (3-^f;i/7x-JV) -2, 3, 4, 5, 
17, 18, 19, 2 0-tf-**;;V-8-Tif:/nXh-l 3-x>g? 
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TLC : Rf 0.27 (^DD*;i/A : p<^y-;V=9 : 1) ; 
NMR : 3 8.02 (d, J = 8.1 Hz, 2H), 7.30-7.15 (m, 3H), 7.10-6.97 (m, 3H), 5.64 (dd, 
J = 15.6, 6.3 Hz, 1H), 5.37 (dd, J = 15.6, 8.7 Hz, 1H), 4.41-4.32 (m, 1H), 3.83-3.70 
(m, 2H), 3.09-2.95 (m, 1H), 2.95-2.75 (m, 4H), 2.48-2.25 (m, 5H), 2.20-2.13 (m, 1H), 
5 1.72-1.58 (m, 1H) 0 

mnm2 i (a) 

(15a, 1 3E) - 7- (6-ft;V**^^>h*-;i/-3-.i';i/) -9- 
•%*V- 1 5 - t KD^i/- 1 6- (3-^^7x-jl/) - 1, 2, 3, 
10 4, 5, 6, 1 7, 1 8, 1 9 , 2 0 J )V- 8 h- 1 3 




TLC : Rf 0.21 (VtUUtZy :*#;-)l=9 : 1) ; 
NMR(DMSO-d 6 ) : 6 8.08 (d, J = 1.2 Hz, 1H), 7.68 (d, J = 8.1Hz, 1H), 7.56 (d, J = 
15 8.1 Hz, 1H), 7.20-7.10 (m, 2H), 7.10-6.95 (m, 3H), 5.60 (dd, J = 15.3, 6.6 Hz, 1H), 
5.43 (dd, J = 15.3, 5.4 Hz, 1H) , 4.95-4.80 (m, 2H), 4.37 (q, J = 6.6 Hz, 1H), 3.90- 
3.75 (m, 2H), 2.91 (dd, J = 13.5, 6.6 Hz, 1H), 2.70 (dd, J = 13.5, 7.5 Hz, 1H), 2.50- 
2.20 (m, 5H), 2.15-2.00 (m, 1H), 1.75-1.60 (m, 1H) 0 

20 mmm2 1 ( e ) 

(15 a, 1 3E) -9-^V-l 5-fc h*D^>-l 6- (3-^;V 
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-5 - (4-*;i/^>^r\/-;i/-2— r;i/) -l, 2, 3, 

4, 17, 18, 19, 2 0-^^^y;i/-8-T1f7"DX h- 1 3-x> 



TLC : Rf 0.25 (^DD*M : : W= 9 : 1 : 0.1) ; 

5 NMR : 6 8.12 (s, 1H), 7.18 (m, 1H), 7.05-6.97 (m, 3H), 5.75 (dd, J = 15.3, 5.7 Hz, 
1H), 5.60-5.20 (m, 3H), 4.40 (m, 1H), 4.07 (no, 1H), 3.51 (m, 1H), 3.07-2.85 (m, 3H), 
2.79 (d, J = 6.6 Hz, 2H), 2.50-2.12 (m, 6H), 2.04-1.90 (m, 2H), 1.70 (m, 1H) o 

mMM27 (f) 

10 (15a, 13E) -9-^y-15-tpD^>-16- 

7*-)\s) -5- (4-%)]/7$*i/**W-ft- 2 -J )V) -1, 2, 3, 
4, 17, 18, 19, 2 0-^-^^y;V-8-TlfrDX 1 3-x> 



TLC : Rf 0.21 (^pp*;W* : : BflR= 9 : 1 : 0.1) ; 

15 NMR : <5 8.19 (s, 1H), 7.20 (m, 1H), 7.06-6.97 (m, 3H), 5.78 (dd, J = 15.3, 6.0 Hz, 
1H), 5.50 (ddd, J = 153, 9.0, 1.2 Hz, 1H), 4.40 (m, 2H), 4.07 (m, 1H), 3.47 (m, 1H), 
2.94 (m, 1H), 2.83-2.75 (m, 4H), 2. 50-2.10 (m, 6H), 2.05-1.83 (m, 2H), 1.64 (m, 1H) „ 
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mW,M2 7 (g) 

(15a, 13E) -1, 7- (2, 5 -4 >&-?x.=. U» -9-** 
V- 1 5 -t KndpS/- 1 6 - (3-^^;V7x~;V) -2, 3, 4, 5, 
6, 17, 18, 19, 2 0-yf-y;V-8-Tlf7°D^ h- 1 3-x>K 




TLC : Rf 0.18 (^DD^^> : ^^^-;V=9 : 1) ; 
NMR : 6 7.70 (d, J = 3.9 Hz, 1H), 7.21 (t, J = 7.8 Hz, 1H), 7.10-6.98 (m, 3H), 6.88 
(d, J = 3.9 Hz, 1H), 5.75 (dd, J = 15.0, 6.0 Hz, 1H), 5.46 (dd, J = 15.0, 8.7 Hz, 1H), 
4.88 (d, J = 16.2 Hz, 1H), 4.50-4.40 (m, 1H), 4.10-4.00 (m, 1H), 3.88 (d, J = 16.2 
10 Hz, 1H), 2.82 (d, J = 6.6 Hz, 2H), 2.50-2.15 (m, 6H), 1.80-1.70 (ro, 1H) 0 

mmm27 (h) 

(15a, 13E) -1, 6- (1, 4-^^-7xrl/» - 9 -ir* 
V- 1 5-t h'O^S/- 1 6- [3- (^;77>-2-^f;i/) 7x-;v] 
15 -2, 3, 4, 5, 17, 18, 19, 2 0 J ft- 8 -7if 7"n* 
h- 1 3-x>ft 




TLC :Rf 0.31 (^-fb^^V> : ^^7-;V= 9 : 1) ; 
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NMR : 6 7.98 (d, J = 8.1 Hz, 2H), 7.78-7.70 (m, 2H), 7.58 (d, J = 8.1 Hz, 1H), 
7.51 (d, J = 8.1 Hz, 1H), 7.38 (t, J = 7.8 Hz, 1H), 7.34-7.16 (m, 5H), 7.03 (s, 1H), 
5.65 (dd, J = 15.0, 6.0 Hz, 1H), 5.37 (dd, J = 15.0, 7.8 Hz, 1H), 4.50-4.40 (m, 1H), 
3.80-3.65 (m, 2H), 3.05-2.60 (m, 5H), 2.40-2.20 (m, 2H), 2.20-2.00 (m, 1H), 1.70- 
5 1.55 (m, 1H) 0 

mmM27 (i) 

(15a, 13E) -1, 5- (2, 5 -4 - 9 -ir* 

V-l 5-t KP*3/-1 6- [3- (^W77>-2-> f;i/) 7xUV] 
10 -2, 3, 4, 17, 18, 19, 2 0-^r^y;i/-8-Tif7°n^ 



TLC : Rf 0.59 : J-to : #»= 9 0 : 1 0 : 1) ; 

NMR : £ 7.74-7.68 (m, 2H), 7.61 (d, J = 3.9 Hz, 1H), 7.57 (d, J = 8.4 Hz, 1H), 
15 7.50 (d, J = 8.4 Hz, 1H), 7.38 (t, J = 7.8 Hz, 1H), 7.32-7.14 (m, 3H), 7.02 (s, 1H), 
6.73 (d, J = 3.9 Hz, 1H), 5.75 (dd, J = 15.3, 6.3 Hz, 1H), 5.47 (dd, J = 15.3, 8.4 Hz, 
1H), 4.50-4.40 (m, 1H), 4.05-3.95 (m, 1H), 3.65-3.40 (m, 1H), 2.90 (d, J = 6.9 Hz, 
2H), 2.85-2.70 (m, 3H), 2.50-2.10 (m, 3H), 1.85-1.65 (m, 3H) G 

20 ##ffi]3 4 

(2R) -1- [2- {Z-i/^u^yf-)]/^uAJ <i 
- 2 - 1 --m^v * ^;w> u *-;i/KD y y > - 5 -#> 




s 



,COOH 
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™/=r>#**Hft"r\ #«7"Cttatfcfli^« (3.78g) *S.fctf rU**- 
;VT^> (2.9mL) O^DD^^> (3 0mL) «3-S/^n^ 

^n/v>f;^D5-f K (2.67 g) 2«ffbfe« 

5 £-«7K£a^ yif^-r^ilBbfc. J|litH**iaSJAffl*-C«5fc» 

TLC :Rf 0.40 («xf-;i/:^-y->=l : D ° 
10 3 5 

(2R) -1- [2- (3-^D^>^7°n;V'f;i/:t^>) 
-2-b KD^r^^^;H^P'J^>-5-^-> 



y (2 0mL)««Cfh^W>^A7^5O (!6.6mL;1.0 
Mfb7tf077>«) ftS»t;iPit> 2B#IBS#bfco KJfcfi#»* 
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: ^\^rit>=2 : 1 -*ffls»xf-;i/ : ^^;-ji/=40 : 1) tilU 
TiB«^M<r»S{bi§rtl (2.40 g) 
TLC : Rf 0.35 (Sii^l/ : ^^y-;i/='2 0 : 1) 0 



mm 3 6 

(2R) -1- [2- ( 3 - S/? D^>^rn;v 'f x*-;i/] 
-2-*;K;i/t:D'j^>-5-^> 



10 >^#H^Ts 3 5 "C®mL1t{b&fo (2.40 g) * J;VS?>f 

yrntM^T^ (8.7mL) ©»»i^ (1 5mL) *«fctf5>**- 
)VZ)l**i/ h* ( 1 5 m L) oa^»«C, 0 "CfHifbli t: y 
(3.98 fif) *Sn*. 3 0^M1^L&, fi^-&«Jfcfi>«©**Jnit&^ 1 

T L C : R f 0.57 (fflStx.?)], : p< ^y-;i/= 2 0 : 1 ) 0 
#%ff|3 7 

20 (13E) -9, 1 5-y**V-l 6- (4-7WD7x-jl/) -6- 
(3-^D^>^l/:Tn^V^;M-^>) -1, 2, 3, 4, 5, 17, 
18, 19, 2 0-y^-y;i/-8-Tif7°D^ h- 1 3-x> 



5 
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t:;i/^x^>^- (2.31 g) cDttrh7tFn77> (9 

0 mL) &mZ7kMfcj- hVt>& (341mg; 62.6% in oil) ^MW^Mts 

5 30 &mm\s*:o Ej&mm£.&%m 3 6 ^mMLtz^m^mu^m^ 

10 T L C : R f 0.75 (SSi^;i/ : **>>-;i,= 2 0 : 1 ) 0 
3 8 

(15 a, 13E) - 5-tKn^ri/-l 6 - (4-7;i# 

n7x-;i/) -6 - (3-^^D^>^;i/7°D7iy^;i/3j-dr^) -1, 2, 
15 3, 4, 5 , 1 7, 18, 1 9, 2 0-y^-y;i/-8-Tif7n^ h- 1 3 
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Tfrziyxzmm^T, #^J3 7«tfcM*J;t; (R) -2- 

^^;i/-CBS-^dri7-if^nUi;> (2.7mL ; 1.0M h;i/x>*g$0 0« 
^h7th'D77> (lOmL) lit, 0°Ctr7j<^b^^m-^h7t K 
D 7 5 >M (5.4m L ; 1.0Mr F 7 h F n 7 7 >tt) »^-> 2 0#M 

It 7j<*5J:u t tS?n^7j<"eM^#b> i7«7-h'J7At« mm 

J.#;-)l<=3 0 : 1 0 : 1^S»^;V : ;><*y-;V=3 0 : 1) T*#tM 

u Tmmmm-rzmmfc&to (2^sg) £t#fc 0 

10 TLC : Rf 0.50 : ^^;-^=2 0 : 1) 0 

3 9 

(15 a, 13E) 5-t-^;i/^V^;i/^U;V^^r^ 
- 1 6 - (4-7;WD7 - 6 - (3-*y#u^>7-)]/7°uA; -i 
15 -1, 2, 3, 4, 5, 17, 18, 19, 2 0 -7t7;i/-8 

-Tif7°DX h- 1 3-x> 




T;i/lf>^#BM^ ##00 3 8«^bfcftl^5 (2.08g) jSctW ^ 
*V-;i/ (0.61g) <DV Y (1 5mL) i^t-W^ 

20 ^wjmd^ K (1.13 ff) &g$ft-ciniL -«lB#tfco 
379 
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777^- (iixf;i/ : ^^t>= 1 : 2->l : 1) TfBtJffi 
T L C : R f 0.81 (ftgRx?-;]/) 0 



##ff]4 0 

(15 a, 13E) 5-t-^;i/J?^^-;i/S/ij;i/^^fS/ 
-16- (4-7JWD7xr;v) - 6 -fc h*D^>- 1 , 2, 3, 4, 5, 
17, 18, 19, 2 0-; j-yfr- 8 -T-yytizY- I 3-a:> 



#%#I3 (156 g) (5mL) 

2-5^h*S'X*> (5mL) ©i^lCSfit 2 N^kiftt b 'J >> A 
7K®m (3mL) SiD*."^ lRffl«#bfco mM&m*.t-7?-)\,*3- 

T L C : R f 0.15 GMter:*-;]/) „ 
##ffH 1 

20 (15a, 1 3 E) - 9 - t^rV - 1 5 - 1 -7*f Jl/^/^jl/S/ ij;W> 
-16 - (4-7W7x^) -e-^^^-i, 2, 3, 4, 
5, 17, 18, 19, 2 0 — J 1r J )\r—. 8 — T^fUTs N — 1 3 -x> 



5 



O 



10 
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o 




F 



TVl/rJi/jtttMftTs ##$14 OT'M^bfeYb^tl (6 0 Omg) *«t 
Vh'JxW^ (0.31mL)©^ h7t h*D77>(6mL)», 0°C 
T^^^D7^ H (0.14mL) 4Jpjt s lKfHSffbfco Kjm&foZt- 

T L C : R f 0.60 ffifflx^) 0 

10 ##ffl]4 2 

(15 a, 13E) -9-W-l 

-16- (4-7Mn7ix;v) -6-3-K-l, 2, 3, 4, 5, 1 
7, 18, 19, 2 0-^±y;V-8-^if7°P^h-l 3-:n> 



15 ##0!I4 lTfSjftbfc'fb^ftfeiVa^'fb^hU^A (4 5 Omg) 07 
-feh-h)j;i, (1 5mL) 2^K«bfco S 

f'J7A"eM> «»bfeo ^^'JATO7A^D?b^77^- 



o 
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® (6 30mg) *mco 

T L C : R f 0.92 (»8i^) 0 

5 ##ffi|4 3 

(15a, 13E) -3, 3-x^y-9-*^rV-l 5-t-^;i/5?pi 
- (4-7Jl/tD7xr;i/) -17, 18, 19, 
2 0-^ h^y;i/-5 -^T-8-^1f7"P^ h-13-x>|. ^^;i/x 



^;i/rf>^#H^,Ts ##«4 2-e«jSLfc<b^« (90mg) 
2 - (1- (^-fe^;i/^^^;i/) W?WL- **))/x.Zrfr 

(4 2mg) (2mL) SiCMtN JfcK*y£A (5 

8mg) 6RH«»Lfc. a6fi^«St-^;M^i-r;i/ 

^n?F^7^- (l«i^:^>=l : 3-»l : 1) TfHSBU 

TE»ffifi**-r«aHifl3^» (9 Omg) 

T L C : R f 0.42 : ^^>= 1 : 1 ) 0 



CTffil2 8 

(15a, 13E) -3, 3-x*y-9-#*y-l 5-h J*n3r2/-1 



10 




20 
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6 - (4-7MD7i^JI/) -17, 18, 19, 20-rh77;V-5 



TLC : Rf 0.50 (^DD^M : *?;-J}/=9 : 1) ; 
NMR : 6 7.22-7.13 (m, 2H), 7.08-6.96 (m, 2H), 5.76 (dd, J = 15.3, 5.7 Hz, 1H), 
5.51 (dd, J = 15.3, 8.7 Hz, 1H), 4.48-4.38 (m, 1H), 4.16-4.05 (m, 1H), 3.67-3.53 (m, 
10 1H), 3.10-2.95 (m, 1H), 2.88-2.79 (m, 2H) , 2.76 (d, J = 13.5 Hz, 1H), 2.68-2.50 (m, 
4H), 2.43-2.16 (m, 5H), 1.75-1.63 (m, 1H), 0.65-0.50 (m, 4H) 0 

mm2 8 (a) ~2 8 (b) 

2 - (1- (T*3- */?U7UV)l) ftgft- tf-Jl^Z?- 

§£&BffJ2 8 (a) 

(15a, 13E) -1, 5- (1, 4-0^-7i-l/» - 9 -Jr* 
20 V-15-tKD^>-16 - (4-7Mn7xr;v) -2, 3, 4, 1 
7, 18, 19, 2 0-^7"^>;i/-5-f-T-8-Tif7"D^ 1 3- 
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o 




F 



iOOH 



TLC : Rf 0.45 (^DD*M : *$J-)l/=§ : 1) ; 
NMR : 6 8.00 (d, J = 8.4 Hz, 2H), 7.38 (d, J = 8.4 Hz, 2H), 7.20-7.10 (m, 2H), 
7.07-6.96 (m, 2H), 5.65 (dd, J = 15.3, 5.4 Hz, 1H) } 5.47 (dd, J = 15.3, 9.3 Hz, 1H), 
5 435 (m, 1H), 4.10 (m, 1H), 3.67 (m, 1H), 3.30-3.00 (m, 3H), 2.75 (d, J = 6.9 Hz, 2H), 
2.48-2.08 (m, 3H), 1.70 (m, 1H) 0 

mmm 8 (b) 

(15a, 13E) -1, 5- (1, 3-^^-7i-l/» -9-** 
10 V- 1 5 -k Ku=^>- 1 6 - (4-7Mn7i-;i/) -2, 3, 4, 1 
7, 18, 19, 2 0-A7 , ^y;P-5-?7-8-7tf7 , D7,b-13- 



TLC : R f 0.45 (^DO ft)]/ A : J —)]/= 9:1) ; 
15 NMR : 6 8.05 (m, 1H), 7.88 (d, J = 7.8 Hz, 1H), 7.58 (d, J = 8.4 Hz, 1H), 7.38 (t, J 
= 7.8 Hz, 1H), 7.18-7.02 (m, 2H), 7.01-6.93 (m, 2H), 5.68 (dd, J = 15.6, 5.7 Hz, 1H), 
5.45 (dd, J = 15.6, 8.7 Hz, 1H), 4.60 (bs, 2H), 4.33 (m, 1H), 4.10 (m, 1H), 3.64 (m, 
1H), 3.22-2.98 (m, 3H), 2.75 (d, J = 6.6 Hz, 2H), 2.50-2.08 (m, 3H), 1.68 (ro, 1H) o 
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mMM2 9 (a) ~2 9 (m ) 

mm 4 7?sue t fcfc^&ott t> d i 1 -css^ l fc^^Ki s & & 

5 -2 - t^rVT'n^^^Vi • ^^^Ux^^l/Of^bDfcffiS 

H»J2 9 (a) 

10 (15 a, 1 3E) -9-^-^V-l 5-fcKn*S/-l 6- [3- (4- 
h'J7MD^fM>y;^» -1 7, 18, 19, 20 




TLC : Rf 0.44 (^DD^M : ;**y-;i/=9 : 1) ; 
15 NMR : 6 7.65 (d, J = 8.1 Hz, 2H), 7.55 (d, J = 8.1 Hz, 2H), 7.28-7.20 (m, 1H), 
6.88-6.78 (m, 3H), 5.75 (dd, J = 15.3, 5.7 Hz, 1H), 5.48 (dd, J = 15.3, 8.1 Hz, 1H), 
5.12 (s, 2H), 4.41 (q, J = 6.3 Hz, 1H), 4.3-3.4 (br), 4.17-4.07 (m, 1H), 3.68-3.57 (m, 
1H), 3.01-2.88 (m, 1H), 2.82 (d, J = 6.3 Hz, 2H), 2.70-2.10 (m, 9H), 1.96-1.82 (m, 
2H), 1.78-1.62 (m,lH) 0 

20 

HI»J2 9 (b) 

(15 a, 1 3E) -9-^drV-l 5-fc Kndf^-l 6- [3- (£>J 
385 
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S>>-3— h**/) 7i-jP] -17, 18, 19, 20-rh77 
)]/- 5 8 -Tlf h - 1 3 -:c>& 



TLC : Rf 0.47 (?nn*;i/£ : p<^y-;V=9 : 1) ; 
5 NMR : 6 8.72 (s, 1H), 8.45 (d, J = 3.3 Hz, 1H), 7.85 (d, J = 7.8 Hz, 1H), 7.39 (dd, 
J = 7.8, 3.3 Hz, 1H), 7.16 (dd, J = 8.1, 8.1 Hz, 1H), 7.04 (s, 1H), 6.80-6.75 (m, 2H), 
5.85 (dd, J = 15.3, 4.8 Hz, 1H), 5.62 (dd, J = 15.3, 8.7 Hz, 1H), 5.24 (d, J = 13.2 Hz, 
1H), 5.17 (d, J = 13.2 Hz, 1H), 4.35-4.30 (m, 1H), 4.20-4.10 (m, 1H), 3.53-3.40 (m, 
. 1H), 3.30-3.16 (m, 1H), 2.8-2.3 (m, 10H), 2.3-2.1 (m, 1H) , 1.95-1.8 (m, 2H), 1.8-1.6 
10 (m, 1H) 0 

mnm29 (c) 

(15a, 13E) -9-tf*V- 1 5 -t h'n^>- 1 6-i/9v7W 
;i/-17, 18, 19, 2 0-^h7y;i/-5-^T-8-^if7°D^ h- 
15 13-x>i 



TLC : Rf 0.39 (^DD^l/A : *9 J — )]/= 9:1) ; 

NMR : 6 5.80 (dd, J = 15.6, 6.0 Hz, 1H), 5.58 (ddd, J = 15.6, 8.4, 1.0 Hz, 1H), 

4.30 (m, 1H), 4.15 (m, 1H), 3.77-3.05 (m, 4H), 2.77-2.08 (m, 9H), 2.00-1.70 (m, 3H), 




O 




6h 
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1.53-1.41 (m, 2H), 0.72 (m, 1H), 0.60-0.42 (m, 2H), 0.20-0.02 (m, 2H) o 
mMM2 9 (d) 

(15a, 13E) - 9 -ir*V- 1 5-tFD^i/-l 6 - 7x~;t/- 5 
5 - (4-*;i/#*$/^7\/--;i>-2--f;i/) -1, 2, 3, 4, 17, 18, 
19,2 J fr-S-??- Z-TVTUX h-1 3-x> 



T L C : R f 0.24 (^DD^M : £ ^ J —)\>— 9:1) ; 
NMR : 8 8.09 (s, 1H), 7.38-7.14 (m, 5H), 5.80 (dd, J = 15.3, 6.0 Hz, 1H), 5.47 (dd, 
10 J = 15.3, 8.7 Hz, 1H), 4.40 (m, 1H), 4.21-3.61 (m, 4H), 3.38-3.16 (m, 3H), 2.97-2.79 
(ra, 2H), 2.52-2.18 (m, 3H), 1.76 (m, 1H) 0 

1ML29 (e) 

(15 a, 1 3E) -9-;f=ify-l 5-tKn^>-l 6- (3-pWI/ 
15 -5 - (4->b;i/^^i>^^V r -;i/-2->r;i/) -l, 2, 3, 

4, 17, 18, 19, 2 0-*>7?J)]/-5-?-y-8-7if7°UZh- 
1 3 -en > 
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TLC : Rf 0.27 (^nn*M : : 1) ; 

NMR : 8 8.08 (s, 1H), 7.20 (m, 1H), 7.08-6.95 (m, 3H), 5.80 (dd, J = 15.3, 5.7 Hz, 
1H), 5.50 (dd, J = 15.3, 8.7 Hz, 1H), 4.40 (m, 1H), 4.12 (m, 1H), 3.70 (m, 1H), 3.50- 
2.95 (m, 5H), 2.85-2.78 (m, 2H), 2.50-2.19 (m, 6H), 1.77 (m, 1H) 0 



9 (f) 

(15 a, 1 3E) -9-^V-l 5 - 1 Kn^S/- 1 6- [3- (try 
y>-2->f;M 7x-;i/] -17, 18, 19, 20-rh7; 

;i/-5-^T-8-Tifrp^ h-i 3-^>^ 



TLC : Rf 0.30 (^DD^M : p<^y-;u=9 : 1) ; 
NMR : 8 8.57 (d, J = 5.4 Hz, 1H), 7.80 (dt, J = 1.5, 7.5 Hz, 1H), 7.60 (d, J = 7.5 
Hz, 1H), 7.32 (m, 1H), 7.22 (t, J = 7.8 Hz, 1H), 6.99-6.85 (m, 2H), 6.80 (d, J = 7.8 Hz, 
1H), 5.85 (dd, J = 15.0, 4.8 Hz, 1H), 5.59 (ddd, J = 15.0, 8.7, 1.2 Hz, 1H), 5.32 (s, 
15 2H), 4.43 (m, 1H), 4.11 (m, 1H), 3.43 (m, 1H), 3.18 (m, 1H), 2.88-2.18 (m, 13H), 
1.97-1.83 (m, 2H), 1.72 (m, 1H) C 

(15 a, 1 3E) -9-^V-l 5-tFD^>-l 6- [3- (KU 
20 y>-4-Wh^)7i^]-17, 18, 19, 20-rh7y 
JV- 5 -3-T- 8 -Tif^D^ h-13-i>l 



5 



O 



10 
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TL C : Rf 0.30 (^Pn$M : **y-;i/=9 : 1) ; 
NMR : 6 8.58 (d, J = 6.0 Hz, 2H), 7.39 (d, J = 6.0 Hz, 2H), 7.22 (t, J = 7.8 Hz, 1H), 
6.88-6.70 (m, 3H), 5.72 (dd, J = 15.3, 5.7 Hz, 1H), 5.45 (dd, J = 15.3, 8.1 Hz, 1H), 
5 5.12 (s, 2H), 4.32 (m, 1H), 4.11 ( m, 1H), 3.59 (m, 1H), 330 (m, 1H), 2.99 (m, 1H), 
2.78 (m, 2H), 2.69-2.12 (m, 10H), 1.98-1.80 (m, 2H), 1.63 (m, 1H) „ 

mfaM2 9 (h) 

(15a, 13E) -9-**V-l 1 6- [3- (KU 

io y>-2--f;i/) 7i-M -17, 18, 19, 2 o 

8 -Tf h-13-x>i 




TL C : Rf 0.37 (?DDWA : J— ;i/= 9 : 1) ; 
NMR:d 8.74 (m, 1H), 7.93 (s, 1H), 7.84 (dt, J = 1.8, 7.8 Hz, 1H), 7.72 (d, J = 7.8 
15 Hz, 1H), 7.65 (d, J = 8.1 Hz, 1H), 7.42 (t, J = 7.5 Hz, 1H), 7.37-7.23 (m, 2H), 5.88 
(dd, J = 15.0, 4.5 Hz, 1H), 5.64 (ddd, J = 15.0, 9.0, 1.5 Hz, 1H), 5.45 (bs, 2H), 4.58 
(m, 1H), 4.10 (m, 1H), 3.40 (m, 1H), 3.21 (m, 1H), 3.02-2.80 (m, 2H), 2.78-2.10 (m, 
9H), 1.99-1.82 (m, 2H), 1.73 (m, 1H) 0 
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nMM29 (i) 

(15a, 1 3E) - 9 -#3rV- 1 5 - b FD^- 1 6 -S^P^>^ 
;i/-5- (4-*;i/*>i>5 L T^-;i/-2-^;i/) -1, 2, 3, 4, 17, 
18, 19, 2 0-^^^y;b~ 5 h-1 3-x> 



TLC:Rf 0.22(^DD*;^:^^y-;P=9 : 2) ; 
NMR : 6 8.10 (s, 1H), 5.79 (dd, J = 15.6, 6.0 Hz, 1H), 5.55 (d, J = 15.6, 8.7 Hz, 
1H), 4.40-3.63 (m ; 5H), 3.58-3.24 (m, 3H), 2.57 -2.08 (m, 3H), 1.98-1.40 (m, 10H), 
1.10 (m, 2H) 0 



IWJ2 9 (.j) 

(15 a, 1 3E) -9-tf*V- 1 5-b Kn*S/- 16 - [3- (2, 
2, 2 - h U 7;I/:*-d:e. h3^>^;i>) 7i^] -5 - {A-tDVif^y 
2 ->f;i/) -1, 2, 3, 4, 17, 18, 19, 2 0 

15 ^y;v-5-^T-8-T-tfrn^ h-i 3-x> 



TLC:Rf 0.19(^DD^VA:^^y-;i/=9:2) ; 

NMR : 6 8.08 (s, 1H), 7.37-7.10 (m, 4H), 5.80 (dd, J = 15.3, 5.7 Hz, 1H), 5.52 (dd, 



5 




10 
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J = 15.3, 8.4 Hz, 1H), 4.80-4.50 (m, 3H), 4.41 (m, 1H), 4.11 (m, 1H), 3.94-3.62 (m, 
4H), 3.39-3.19 (m, 3H), 2.88-2.79 (m, 2H), 2.50-2.17 (m, 3H), 1.72 (m, 1H) „ 

mmm2 9 (k) 

5 (15a, 1 3E) -9-**V-l 5-tKn^>-16 - [3- 

^77>-2-f;i/) 7x-;i/] - 5- (4-*;i/^s/f-r\;-;i/-2- 

-1, 2, 3, 4, 17, 18, 19, 2 0 5 -^7 
-8-7if7*n;* h-1 3-x> 



10 TLC : Rf 0.24 (puUftJIA : ;i/ : ffK= 9 : 1 : 0.1) ; 

NMR : 6 8.05 (s, 1H), 7.80-7.65 (m, 2H), 7.58 (d, J = 7.5 Hz, 1H), 7.51 (d, J = 7.5 
Hz, 1H), 739 (t, J = 7.8 Hz, 1H), 7.35-7.15 (m, 3H), 7.03 (s, 1H), 5.82 (dd, J = 15.0, 
5.7 Hz, 1H), 5.52 (d, J = 15.0, 8 .7 Hz, 1H), 450 (m, 1H), 4.19-4.02 (m, 1H), 3.70 (m, 
1H), 3.36-3.08 (m, 3H), 3.00-2.82 (m, 2H), 2.50-2.10 (m, 3H), 1.72 (ra, 1H) 0 



mmm2 9 m 

(15 a, 1 3E) -9-#*V- 1 5-t h'D^> - 16 - 
7?>-2-4)l) - 5- {A—b)Vi£*is?-TV-)V-2-'()\,) -1, 
2, 3, 4, 17, 18, 19, 2 O-iTttSJl- 5-?7-8 -TV? 
20 n^h-13-x> 




15 
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o 



.COOH 




TLC : Rf 0.26 (^nn^> : J~)\s : BM= 9 : 1 : 0.1) ; 
NMR : 6 8.09 (s, 1H), 5.96 (d, J = 3.0 Hz, 1H), 5.90-5.84 (m, 1H), 5.79 (dd, J = 
15.3, 6.0 Hz, 1H), 5.55 (ddd, J = 15.3, 6.0, 1.2 Hz, 1H), 4.45 (q, J = 6.3 Hz, 1H), 4.12 
5 (q, J = 7.5 Hz, 1 H), 3.84-3.72 (m, 1H), 3.46-3.18 (m, 3H), 2.82 (d, J = 6.3 Hz, 2H), 
2.50-2.20 (m, 3H), 2.24 (s, 3H), 1.80-1.70 (m, 1H) Q 

mmm2 9 (m) 

(15 a, 13E) - 9 —**V- 1 5 -fc Fo^- 1 6 - (4-7;i/^- 
10 D7i^) -5 - (6 -tDW^i/Yl U^>-2--f;i/) -1, 2, 3, 
4, 17, 18, 19, 2 0-^^^y;V-5-^-T-8-Tif7'n^ h- 
1 3 -:t> 



TLC :Rf 0.21 (^no*M:^^y-;i/=4 : 1) ; 
15 NMR : 6 7.97 (m, 1H), 7.69 (m, 1H), 7.38 (m, 1H), 7.21-7.15 (m, 2H), 7.06-6.97 
(m, 2H), 5.75 (dd, J = 15.0, 5.7 Hz, 1H), 551 (ddd, J = 15.0, 8.4, 1.0 Hz, 1H), 4.40 
(m, 1H), 4.10 (m, 1H), 3.58 (m, 1H), 3. 38-3.15 (m, 3H), 2.83 (d, J = 6.6 Hz, 2H), 
2.57-2.20 (m, 3H), 1.77 (m, 1H) 0 




COOH 
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mmm3 o (a) -3 0 (e) 

»3 (1) T»»Lfc<bAt)*fett^©^tof3«»J2 9 (e) T* 

5 ra^3-;i/l8#tt£Mv^ H»J1 6 tmuom^nmtiz^y), 
nMM3 0 (a) 

(15a, 1 3E) 5-tKn^i/-16- (4-7;i/;t 

10 D7x-;i/) -17, 18, 19, 2 Q b ? J )l- 5 -3-7 - 8 -TV* 



TLC : Rf 0.73 (^nn*M : *$J— ;i/=9 : 1) ; 
NMR : <5 7.17 (m, 2H), 6.99 (m, 2H), 5.75 (dd, J = 15.6, 5.1 Hz, 1H), 5.52 (dd, J = 
15 15.6, 8.4 Hz, 1H), 4.69 (s, 2H), 4.40 (m, 1H), 4.11 (m, 1H), 3.58 (m, 1H), 3.28 (m, 
2H), 3.20-3.00 (m, 3H), 2.81 (d, J = 6 .6 Hz, 2H), 2.70-2.47 (m, 7H), 2.40-2.18 (m, 
3H), 1.95 (m, 2H), 1.88-1.42 (m, 5H), 1.41-1.22 (m, 4H), 1.00-O.83 (m, 6H) o 

«ffJ3 0 (b) 

20 (15a, 1 3E) -9-#*y-15-fct*n*5/-16- (4-7;i/* 
P7ixjl/) -17, 18, 19, 2 0-^b?;)V-5-?-7-8-yi? 
•TUT, Y- 1 3 -x>^ • 2 - (2, 2 -iSx.?)i^y# J 4)1***/) x 
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CH3 CH3 



F 



TLC : Rf 0.29 ; 

NMR : 6 7.22-7.13 (m, 2H), 7.07-6.97 (m, 2H), 5.75 (dd, J = 15.3, 6.0 Hz, 1H), 
5 5.50 (dd, J = 15.3, 8.7 Hz, 1H), 4.43-4.32 (m, 1H), 4.25 (s, 4H), 4.18-4.06 (m, 1H), 
3.79-3.56 (m, 1H), 3.02-2.88 (m, 1H), 2. 86-2.79 (m, 2H), 2.70-2.48 (m, 4H), 2.48- 
2.31 (m, 4H), 2.31-2.17 (m, 1H), 1.97-1.82 (m, 3H), 1.78-1.60 (m, 1H), 1.60-1.48 (m, 
6H), 1.22-1.10 (m, 2H), 0.89 (t, J = 7.2 Hz, 3H), 0.77 (t, J = 7.5 Hz, 6H)o 

10 mmm3o (c) 

(15a, 13E) — 9 -t^rV- 1 5 - h KD^r^— 16— (4-7)1* 
D7i^) -17, 18, 19, 2 0-^hyy)V-5-^T-8-T^ 
7°uzh-l 3-^>m- 2- (^^>^>-l-^;v*;i/^-;i/^sy) 



TLC : Rf 0.64 (^nn^^> 9 : 1) ; 

NMR : 6 7.20-7.10 (m, 2H), 7.05-6.95 (m, 2H), 5.74 (dd, J = 14.7, 6.0 Hz, 1H), 



15 
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5.50 (ddd, J = 14.7, 8.4, 1.5 Hz, 1H), 4.45-4.35 (m, 1H), 4.30-4.20 (m, 4H), 4.15-4.05 
(m, 1H), 3.70-3.55 (m , 1H), 3.00-2.90 (m, 1H), 2.81 (d, J = 6.0 Hz, 2H), 2.70-2.35 
(m, 8H), 2.30-2.15 (m, 1H), 2.05-1.95 (m, 3H), 1.95-1.80 (to, 9H), 1.80-1.60 (m, 6H) o 

5 mmm3o (d) 

(15 a, 13E) 5 - 1 F D ^i/— 16— (4-7)]/* 

D7x-^) -17, 18, 19, 2 O-rh?;^- 5-^7-8 -7"tf 
7°D^ h-1 3-a:>^. 2- ( 1 1 J << 



T L C : R f 0.34 ; 

NMR : 6 7.20-7.10 (m, 2H), 7.05-6.95 (m, 2H), 5.23 (dd, J = 15.6, 6.0 Hz, 1H), 
5.50 (ddd, J = 15.6, 8.4, 1.5 Hz, 1H), 4.40-4.30 (m, 1H), 4.27 (s, 4H), 4.15-4.05 (m, 
1H), 3.70-3.50 (m, 1H), 3.00-2.90 (m, 1H), 2.81 (d, J = 6.6 Hz, 2H), 2.70-2.15 (m, 
15 8H), 1.95-1.85 (m, 3H), 1.75-1.60 (m, 3H), 1.50-1.40 (m, 2H), 1.09 (s, 3H), 0.82 (t, J 
= 7.5Hz,6H)o 

mmm3o ( e ) 

(15a, 1 3E) -9-**V-l 5-tFD^>-16- (3-**-;i/ 
20 7xrji/) -5 - {4- [2- ( 1 1 -*m?*9J4 

ih+S/AM^] ^77-^2-^^-1, 2, 3, 4, 17, 1 
8, 19, 2 0-^*y;]/-5-^7-8-7-tF:7D* h- 1 3-i> 



10 
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TLC:Rf 0.30 (fffifA) ; 

NMR : 6 7.99 (s, 1H), 7.17 (t, J = 7.5 Hz, 1H), 7.05-7.00 (m, 1H), 7.00-6.90 (m, 
2H), 5.80 (dd, J = 15.3, 6.0 Hz, 1H), 5.50 (ddd, J = 16.2, 8.7, 1.5 Hz, 1H), 4.56-4.45 
5 (m, 2H), 4.40-4.30 (m, 3H), 4.25-4.15 (m, 1H), 3.75-3.65 (m, 1H), 3.40 (t, J = 6.6 Hz, 
2H), 3.30-3.15 (m, 1H), 2.80-2.75 (m, 2H), 2.40-2.15 (m, 6H), 2.08 (d, J = 4.5 Hz, 
1H), 1.80-1.60 (m, 3H), 150-1.40 (m, 2H), 1. 09 (s, 3H), 0.80 (t, J = 7.5 Hz, 6H) 0 

fg»J3 1 

10 (15 a, 13E) -9-**V-l 5-fc Kn*$/-1 6- (3, 4-y 
th'D^7i-;V) -17, 18, 19, 20-rh7^-5-f7- 

h- l 3-x.ym 




##^J 4 tilbfefb^Oftb t) t 9 - t v - 1 2-tf;u$;i/-i 3, 
15 14, 15, 16, 17, 18, 19, 2 0-*P9;)]/-5-?7>-8- 
rV7UX#>m'7?)],3LZr)^ *«tV3- (3-* Y**/*?-)),7 3L 
=.)]/) - 2 -**i>v y°tt tf;i/*x*>^ • i?t ^xxr;K0fttj D 3 - 
[3, 4-hTX {t - y?-)WJ 7i-jl/] -2 -tf* 
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TLC : Rf 0.14 (aMb^^U> : ;i/ : 9 0:10:1) ; 

5 N M R (CD 3 OD) : 6.67 (d, J = 7.8 Hz, 1H), 6.61 (d, J = 1.8 Hz, 1H), 6.49 (dd, J = 
7.8, 1.8 Hz, 1H), 5.68 (dd, J = 15.3, 7.2 Hz, 1H), 5.33 (dd, J = 15.3, 9.0 Hz, 1H), 
4.30-4.20 (m, 1H), 4.20-4.10 ( m, 1H), 3.55-3.45 (m, 1H), 2.90-2.70 (m, 2H), 2.70- 
2.15 (m, 10H), 1.95-1.80 (ra, 2H), 1.80-1.60 (m, 1H) 0 

10 mmm3 2 

(15a, 13E) -1, 6- (1, 4-^>^-7iri/» 
V-15-t h'D^i^- 16- (3- ( 2 -^JV7i-Jb) 7x"jl/) - 
2, 3 , 4, 5, 1 7, 1 8, 1 9 , 2 0 -Or* 9 J)),- 8 -Tif :7n;* h 
- 1 3 -x.ym 



3- (4-7WD7i-;i/) -2-^vrDi;^*>i- 
;i/^x^;i/©f^t)DC3- (3- (2-^f;i/7i^) 71^) - 2- 

20 ■ x^x*^;^^-^ ##$13 1->###|3 2 3 3-^ 



15 
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T L C : Rf 0.41 (mh*3-U> : *$;—)l=9 : 1) ; 
NMR : 6 7.99 (d, J = 8.4 Hz, 2H), 7.40-7.14 (m, 10H), 5.65 (dd, J = 15.3, 6.0 Hz, 
1H), 5.39 (dd, J = 15.3, 8.7 Hz, 1H), 4.45-4.35 (m, 1H), 3.85-3.70 (m, 2H), 3.05-2.70 
(m, 5H), 2.40-2.20 (m, 5H), 2.20-2.00 (m, 1H), 1.70-1.55 (m, 1H) 0 



mmm3 2 (a) - (s) 

3- (3- (2-^^7ir;v) 7i^l/) -2-**V7uMftz 
10 fflMS«#;i/#>&x;*^;i,&*!|#§jgi^ ##$13 1-^##$|3 2^# 

3 3 ->nnm 2 6 ->mmm 2 t ratnoa^icfd-r c t c «t & s tib©* 

IWJ3 2 (a) 

15 (15a, 13E) -1, 6- (1, 4 — i >^-7x-l/» - 9 

V- 1 5 - 1 h-D^rS/- 1 6 - (3- (3-^f;i/7i-jV) 7x~;ix) - 
2, 3, 4, 5, 17, 18, 19, 2 0 8 -Tlf^DX N 
- 1 3-:c>i? 



20 TLC : Rf 0.32 VMi**U> : *#;-JV=9 : 1) ; 

NMR : d 7.98 (d, J = 8.4 Hz, 2H), 7.50-7.30 (m, 6H), 7.24-7.14 (m, 4H), 5.64 (dd, 
J = 15.3, 6.0 Hz, 1H), 5.36 (dd, J = 15.3, 8.4 Hz, 1H), 4.50-4.40 (m, 1H), 3.80-3.65 
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(m, 2H), 3.00-2.70 (m, 5H), 2.45-2.20 (m, 5H), 2.20-2.00 (m, 1H), 1.70-1.55 (m, 1H) » 
mmM3 2 (b) 

(15a, 13E) -1, 6- (1, 4-^>^-7i-l/» - 9 -ir* 
5 V- 1 5-fc KD^- 1 6- (3- (4-^;i/7xr;i/) 7i-iH - 
2, 3, 4, 5, 17, 18, 19, 2 0 J )]/- 8 -T'lf 7°D^ h 
-13-i>g 



TLC : Rf 0.32 (&fl3^l/> : : 7 Jc= 9 : 1) ; 

10 NMR : 6 7.98 (d, J . 8.4 Hz, 2H), 7.50-7.44 (m, 3H), 7.44-7.32 (m, 2H), 7.28-7.14 
(m, 5H), 5.64 (dd, J = 15.6, 6.0 Hz, 1H), 5.36 (dd, J = 15.6, 8.7 Hz, 1H), 4.45-4.35 (m, 
1H), 3.80-3.65 (m, 2H), 3.00-2.70 (m, 5H), 2.40-2.20 (m, 5H), 2.20-2.00 (m, 1H), 
1.70-1.55 (m, 1H) 0 

15 mmm3 2 (c) 

(15a, 13E) -1, 6- (1, 4-Y >^-7irV» - 9 
V-l 5-t pp*5/-l 6- (3- (4- h'j7MD^f;V7x-;i/) 
7x-;i/) -2, 3, 4, 5, 17, 18, 19, 2 0 -;t£^;V- 8 - 
Tlfi/nxh-l 3-x>^ 
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TLC : Rf 0.51 (^DD^M : : BH8= 9 : 1 : 0.1) j 

NMR : 6 8.00 (d, J = 8.1 Hz, 2H), 7.69 (m, 4H), 7.55-7.13 (m, 6H), 5.65 (dd, J = 
15.0, 6.0 Hz, 1H), 5.39 (dd, J = 15.0, 8.4 Hz, 1H), 4.41 (m, 1H), 3.81-3.69 (m, 2H), 
5 3.10-2.70 (m, 5H), 2.43-1.30 (m, 5H) 0 

mMM3 2 (d) 

(15a, 13E) -1, 6- (1, >^-7x"U» - 9 

V-l 5-fc YU*i/-l 6- (3- (3, 5-^hij7WD^^jl/7i 
10 7 -)]/) - 2, 3, 4 , 5 , 17, 18, 19, 20 9 J ;i/ 

- 8 -7V Y- 13-i>i 




TLC : Rf 0.53 (*nn*;i/A : : 9 : 1 : o.l) ; 

NMR : 6 8.01-7.98 (m, 4H), 7.86 (s, 1H) 5 7.58-7.40 (m, 3H), 7.37-7.20 (ra, 3H), 
15 5.68 (dd, J = 15.6, 6.0 Hz, 1H), 5.44 (dd, J = 15.6, 8.4 Hz, 1H), 4.43 (m, 1H), 3.83- 
3.78 (m, 2H), 3.18-2.80 (m, 6H), 2.42-2.22 (m, 2H), 2.14 (m, 1H), 1.65 (m, 1H) 0 

mnM3 2 (e) 
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(15a, 13E) -1, 6- (1, 4--f>^-7i-l/>) - 9 
V-l 5-fc Kn*$/-1 6- (3- (4-t-W7ir;i/) 7i-^) 
-2, 3, 4, 5, 1 7, 1 8, 1 9 , 2 0 8 -7>if 7°D^ 

h-1 3-^>^ 



5 




TLC : Rf 0.51 (i7nn*M : : W=9 : 1 : O.l) ; 

NMR : 6 7.98 (d, J = 8.4 Hz, 2H), 7.59-7.33 (m, 7H), 7.25-7.16 (m, 3H), 5.63 (dd, 
J = 15.3, 5.7 Hz, 1H), 5.39 (dd, J = 15.3, 9.0 Hz, 1H), 4.21 (m,lH), 3.80-3.65 (m, 2H), 
3.00-2.68 (m, 6H), 2.40-1.40 (m, 4H), 1.35 (s, 9H)o 

mmm2 in 

(15 a) -9-^-^rV-l 5-t FD^>- 1 6- ( 3 - 7 :n ^ - 

- 5- (4-*;i/^>^-T\;-;i/-2— f;i/) -l, 2, 3, 4, l 

7, 18, 19, 2 0-^-^^>';i/-5-^7 , -8-7 , 1f7'D^^>- 



15 




TLC : Rf 0.32 (^OD^l/A : *$J—fr : W= 9 : 1 : 0.1) ; 
NMR : d" 1.72 (m, 1 H) 2.30 (m, 3 H) 3.06 (m, 7 H) 3.68 (m, 1 H) 4.11 (m, 1 H) 
4.47 (m, 1 H) 5.51 (dd, J=15.38, 8.79 Hz, 1 H) 5.82 (dd, J=15.38, 5.77 Hz, 1 H) 7.35 
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(m,9H)8.07(s,lH) o 

mmm3 2 ( g ) 

(15 a) 15-h h'n=^>- 16 - (3- (4 

5 x-;u) 7x-;i/) - 5- (4-*;i/sJ?4S/^-7y— ;i/-2— -1, 
2, 3, 4, 17, 18, 19, 2 0-*?*;)l-5-?T-8-71?7' 



TLC : Rf 0.33 (^nD*M : :BM=9 : 1 :0.l) ; 

10 NMR : 6 1.71 (m, 1 H) 2.38 (m, 8 H) 2.92 (m, 2 H) 3.23 (m, 3 H) 3.69 (m, 1 H) 
4.10 (m, 1 H) 4.47 (m, 1 H) 5.51 (dd, J=15.38, 8.52 Hz, 1 H) 5.82 (dd, J=15.38, 5.77 
Hz, 1 H) 7. 31 (m, 8 H) 8.01 (s, 1 H) c 

mMM3 2 (h) 

15 (15 a) - 9 5-fc h*D^>-l 6 - (3- (4-^DD7 

x-A) 7x-;u) -5 - (4—bfr-#*i/?T^-)l-2-J))s) -1, 

2, 3, 4, 17, 18, 19, 2 0 5 8-7^7* 
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TLC : Rf 0.28 (^DB^M : : #»= 9 : 1 : 0.1) ; 

NMR:5 1.69 (m, 1 H) 2.30 (m, 3 H) 2.90 (m, 2 H) 3.44 (m, 6 H) 4.11 (m, 1 H) 
4.46 (ra, 1 H) 5.52 (dd, J=15.38, 8.79 Hz, 1 H) 5.83 (dd, J=15.38, 5.77 Hz, 1 H) 7.35 
(m,8H)8.07(s,lH) o 



IWJ3 2 (i) 

(15 a) -9-#*V-l 5-b Kd3^>-1 6- (3- (4-^ 
7^-)l) - 5- {4-^)\y^^>^T"J-)]y-2 -1, 

2, 3, 4, 17, 18, 19, 2 0-#?# J )V- 5-3-7-8 -TV 7° 



TLC : Rf 0.32 (^Dn^A : : 9 : 1 : 0.1) ; 

NMR : 6 1.70 (m, 1 H) 2.53 (m, 7 H) 3.21 (m, 3 H) 3.69 (m, 1 H) 3.85 (s, 3 H) 
4.09 (m, 1 H) 4.46 (ro, 1 H) 5.51 (dd, J=15.38, 8.79 Hz, 1 H) 5.82 (dd, J=15.38, 6.04 
15 Hz, 1 H) 7. 22 (m, 8 H) 8.07 (s, 1 H)o 

mmm3 2 m 

(15a, 1 3E) -9-^V-l 5-t Kn^-l 6- (3- {±7 
$U>-2-J)]/) 7i-Jl/) -17, 18, 19, 20-^h^y;i/-5 
20 -^T-8-7if7"DX h- 1 3-^>m 



5 



10 D*#> 




403 



Copied from ()!H;:i()(iW) on 07720/2007 



WO 03/009872 



PCT/JP02/07385 



o 




TLC : Rf 0.46 (^DD^l/A : ^^y-;i/=9 : 1) ; 
NMR : d 8.03 (s, 1H), 7.94-7.82 (m, 3H), 7.73 (dd, J = 8.7, 2.1 Hz, 1H), 7.64-7.57 
(m, 1H), 7.57-7.40 (m, 4H), 7.21 (d, J = 7.5 Hz, 1H), 5.79 (dd, J = 15.3, 6.0 Hz, 1H), 
5 5.49 (ddd, J = 15. 3, 8.7, 1.2 Hz, 1H), 4.54-4.44 (m, 1H), 4.14-4.04 (m, 1H), 3.66- 
3.52 (m, 1H), 3.00-2.85 (m, 3H), 2.60-2.10 (m, 9H), 1.90-1.60 (m, 3H) 0 

mmw3 2 (k) 

(15 a, 1 3E) - 1 16 - (3- 

io mir^;v-2-f;i/) 7i^) -17, 18, 19, 



TLC : Rf 0.43 (^DD*;i/A :^#y-;i/=9 : 1) ; 
NMR : 6 8.31 and 8.24 (s, 1H), 8.08 (d, J = 7.8 Hz, 1H), 7.82-7.74 (m, 1H), 7.64- 
15 7.56 (m, 1H), 7.48(t, J = 7.8 Hz, 1H), 7.44-7.34 (m, 3H), 5.89 (dd, J = 15.6, 4.5 Hz, 
1H), 5.63 (dd, J = 15.6, 7.5 Hz, 1H), 4.65-4.55 and 4.55-4.45 (m, 1H), 4.20-4.05 (m, 
1H), 3.55-3.40 (m, 1H), 3.30-3.10 (m, 1H), 3.30 (dd, J = 13.8, 5.1 Hz, 1H), 2.89 (dd, 
J = 13.8, 8.7 Hz, 1H), 2.75-2.15 (m, 9H), 1.95-1.85 (m, 2H), 1.80-1.60 (m, 1H) o 
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m&M3 2 (1) 

(15a, 13E) -9-^V-15-th*D^>-16- (3- 
Vf7\/-;i/-2-'f;V) 7i-;i/)-17, 18, 19, 2 o -rh?; 
^-5-^T-8-T-tf7"n^ h - 1 3 -a:>i? 



5 




TLC : Rf 0.38 (^PD^;i/A : p<^y-;i/= 9 : 1) ; 
NMR : 6 8.14 (s, 1H), 8.09 (d, J = 8.1 Hz, 1H), 7.91 (d, J = 7.8 Hz, 1H), 7.84 (d, J 
= 7.8 Hz, 1H), 7.56-7.32 (m, 4H), 5.88 (dd, J = 15.0, 5.1 Hz, 1H), 5.61 (ddd, J = 15.0, 
8.7, 1.5 Hz, 1 H), 4.60-4.45 (m, 1H), 4.20-4.05 (m, 1H), 3.55-3.40 (m, 1H), 3.25-3.05 
10 (m, 1H), 3.01 (dd, J = 13.8, 4.8 Hz, 1H), 2.88 (dd, J = 13.8, 8.7 Hz, 1H), 2.70-2.10 (m, 
9H), 1.96-1.82 (m, 2H), 1.80-1.60 (m, 1H) G 

mmm3 2 (m) 

(15a) -9-^V-l 5-tFD^>-l 6- (3- 

15 2— 7x-;i/) -5 - (4-*;i/^s/^7 ? ^-;i/-2-^;i/) -l, 

2, 3, 4, 17, 18, 19, 2 0 5 -7-7-8 -T*f 7 
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TLC : Rf 0.40 (^qo^^> : : K&= 9 : 1 : 0.1) ; 

NMR : 6 8.05-8.00 (m, 2H), 7.93-7.82 (m, 3H), 7.71 (dd, J = 8.4, 1.8 Hz, 1H), 
7.61 (d, J = 7.8 Hz, 1H), 7.56-7.47 (m, 4H), 7.42 (t, J = 7.8 Hz, 1H), 7.19 (d, J = 7.8 
Hz, 1H), 5.84 (dd, J = 15.3, 5.7 Hz, 1H), 5.52 (dd, J = 15.3, 8.7 Hz, 1H), 4.49 (q, J = 
5 6.0 Hz, 1H), 4.15-4.05 (m, 1H), 3.75-3.65 (m, 1H), 3.35-3.05 (m, 3H), 2.95 (dd, J = 
7.2, 3.3 Hz, 2H), 2.50-2.10 (m, 3H), 1.80-1.60 (m, 1H) Q 

»J3 2 (n) 

(15 a) 5-th*P^>-l 6- (3- (^>^^ij- 

io y-;i/-2->f;v) 7ia) - 5- (4-^ji^^^-t^—;]/-2-^ 
)]y) -1, 2, 3, 4, 17, 18, 19, 2 0 5 -?T- 




TLC : Rf 0.36 (S^13D^> : ;i, : 9 : 1 : 0.1) ; 

15 N MR : 6 8.45 and 8.32 (s, 1H), 8.12 (s, 1H), 8.06 (d, J = 7.5 Hz, 1H), 7.90-7.82 (m, 
1H), 7.64-7.58 (m, 1H), 7.50-7.36 (m, 4H), 5.94 (dd, J = 15.6, 4.5 Hz, 1H), 5.78 (dd, 
J = 15.6, 6.3 Hz, 1H), 4.70-4.50 (m, 1H), 4.15 (q, J = 7.2 Hz, 1H), 3.60-3.20 (m, 4H), 
3.00 (dd, J = 14.4, 4.2 Hz, 1H), 2.85 (dd, J = 14.4, 9.0 Hz, 1H), 2.50-2.15 (m, 3H), 
1.85-1.70 (m, 1H) 0 

20 

jjj3 2 (o) 

(15a) -9-W-15-tFD^>-16 - (3- (^WT-TV 
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-;i/-2-^;i/) 7ir;v) -5 - (4-*;ujR#^T^-;i/-2->f;i/) 

-1, 2, 3, 4, 17, 18, 19, 2 0-^-^^y;i/-5-^^-8- 



5 TLC :Rf 0.37 (V?uu*#y : : 9 : 1 : 0.1) ; 

NMR : 8.29 (s, 1H), 8.20-8.14 (m, 1H), 8.11 (s, 1H), 7.92 (d, J = 7.2 Hz, 1H), 
7.79 (d, J = 7.8 Hz, 1H), 7.60-7.30 (m, 4H), 5.90 (dd, J = 15.3, 3.9 Hz, 1H), 5.71 (dd, 
J = 15.3, 9.0 Hz, 1 H), 4.60-4.45 (m, 1H), 4.20-4.05 (m, 1H), 3.60-3.15 (m, 4H), 2.98 
(dd, J = 14.1, 4.5 Hz, 1H), 2.83 (dd, J = 14.1, 9.0 Hz, 1H), 2.50-2.10 (m, 3H), 1.85- 
10 1.70 (m, 1H) 0 

(15 a, 1 3E) -9-^V-l 5-t Kn=^>-1 6- (3- (>fV 
-T>KU>— 2 — f;i/) 7x-jb) -1 7, 18, 19, 20-rh7y;V 
15 -5-f7-8-7f7D^F-13-i>® 



TLC : Rf 0.36 (^PO*M : ^^7— )l=9 : 1) ; 

NMR : d 1.79 (m, 3 H) 2.72 (m, 13 H) 3.59 (m, 1 H) 4.12 (m, 1 H) 4.49 (m, 1 H) 




O 
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4.78 (m, 4 H) 5.55 (dd, J-15.66, 8.79 Hz, 1 H) 5.81 (dd, J=15.66, 5.49 Hz, 1 H) 6.57 
(m, 2 H) 7.33 (m, 6 H) o 

mMM3 2 (q) 

5 (15a, 1 3 E) -9-fr*V-l 5 -b Ka=^>- 1 6 - (3- (-f > 
K-;i/-5— f;W 7x-j^) -17, 18, 19, 2 0-^h^y;i/-5 



TLC : Rf 0.40 (^on*;i/A : 9 : 1) ; 

10 NMR : <5" 2.09 (m, 13 H) 2.90 (m, 3 H) 3.54 (m, 1 H) 4.07 (m, 1 H) 4.48 (m, 1 H) 
5.46 (ddd, J=15.38, 8.79, 1.10 Hz, 1 H) 5.78 (dd, J=15.38, 5.77 Hz, 1 H) 6.60 (m, 1 
H) 7.14 (m, 1 H) 7.25 (m, 2 H) 7.46 (m, 4 H) 7.84 (m, 1 H) 8.35 (brs., 1 H) 0 

mMM3 2 (r) 

15 (15 a) -9-^-^rV-l 5-t Kp^>-1 6- (3- (f V>f >h*U 
>-2-l)l) 7izjl/) - 5- (4-*;i/^dr^f-T^-;i/-2— 
-1, 2, 3, 4, 17, 18, 19, 2 0 5 8 - 
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TLC : Rf 0.38 (^nn^> : : M= 9 : 1 : 0.1) ; 

NMR : 6 8.04 (s, 1H), 7.70-7.00 (m, 5H), 6.60-6.40 (m, 3H), 6.00-5.75 (m, 1H), 
5.65-5.50 (m, 1H), 4.64 (s, 4H), 4.50-4.40(m, 1H), 4.20-4.10 (m, 1H), 3.80-3.60 (m, 
1H), 3.50-3.00 (m, 3H), 3.00-2.75 (m, 2H), 2.50-2.10 (m, 3H), 1.85-1.65 (m, 1H) o 

5 

mmms 2 (s) 

(15 a) -9-^-^rV-l 5-tKD^>-l 6- (3- (-f > h*-;i/- 

5-4)V) 7i-;i/) - 5- (4-*M^>f7y-;i/-2-^f;v) -l, 

2, 3, 4, 17, 18, 19, 2 0-*?$ ;)]/-5-3-7-8-7l?7 
10 D^^> 




TLC : Rf 0.36 (^dp^^> : J-)\, : ffiM= 9 : 1 : 0.l) ; 
NMR (CD 3 OD) : 6 10.47 (s, 1H), 8.17 and 8.14 (s, 1H), 7.80-7.74 (m, 1H), 
7.50-7.22 (m, 6H), 7.14-7.05 (m, 1H), 6.50-6.46 (m, 1H), 5.74 (dd, J = 15.0, 6.9 Hz, 
15 1H), 5.28 (dd, J = 15.0, 9.0 Hz, 1H), 4.45-4.30 (m, 1H), 4.30-4.15 (m, 1H), 3.55-3.45 
(m, 1H), 3.30-3.20 (m, 1H), 3.20-2.70 (m, 4H), 2.35-2.00 (m, 3H), 1.70-1.50 (m, 1H) o 

mmm 1 

^O^^Wmz^m.^tz(D%, £r$tbT, l§!*fc0.5mg©t£ 

20 &mfr*^tzm) 1 0 ommco 

• (15 a, 1 3E) -9-^-^V-l 5-th*D^>-l 6- (3-* J> 
^f;i/7i-ji/) -17, 18, 19, 2 0-^ h^y;b-8-7-if 
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h- 1 3-^>m ■ a-i/9u?*Z hV> • • ■ • 2 5 Omg 

0§T#M5 Omg) 

• *;i/^^^^-;Hr;i/n-^ pb;i/i>^7A • • • -2 00mg 

■Xr7'J>i7^i/^A .... io Omg 

5 -^S-fe;i/P— X • • • • 9.2 g 



MM 2 

1^7ii/tMU tttSfc* U l^7;i/cfjo.2mgoi 
io fifi^s^rs^M i o o*sfffc 0 

• (15 a, 1 3E) -9-^V-l 5-t h*D^>- 1 6- (3-^ h 
^f^7i-;i/) -17, 18, 19, 2 h^y;i/-8-T-tf 
7°DX N — 1 3-z-ym • a-^Dr^ h U > ••••10 Omg 

(^tfi2 Omg) 

15 • T>=y h • ■ • • 5 g 

• jWeS* ••••10 Oml 



iij3 

^'jai-^^-^iM (win PLGA^B&fa-T'So ) (#>; 

20 M : ^*U3-M= 1 : 1 (^1/%) > fi*¥±S^?* 80,000. 9 Omg, 
H#^tt5S##) WO**mM«(10mg) O^DD^^>(3 
mL) «§iilfeo TKnaJ?^^ (4#SfcWfbx MARK II 2.5 S!) £M 
6,000r pm-em#Ufe0.l%^Utr^;i/T;i/n-;i/ (^jb^-f ^X^tt 
5££*fc) 7jc« (3 0 0ml) ±«B*CW«b&*«*jpjt N SfiTf 2 

25 £«#U 0/Wiw;a>Hfc, i0O/WiY;i/^ 3 >§iSt 
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$ (BaZU 05PR-22) Sffl^T, 1,000 r pure 1 0^»^lfeo ±*S& 
Rfc^ Sitting* (3 5mL) T'#tS^ ifT>m#«£JS^T, 1,000 
rpml!10»Mlfeo CCftffrfc 2Bfj&V\ 

5 ^DX7i?|gj|lfeo 

S*»J3 (1) :fSfflfi0!|18 

(2) :H»J1 6 (f ) 
M»J3 (3) :fl»J16 (e) 

10 

mmi3 (l)*«kV3 (2)«bfcv^D^7i7 (»10mg) 

15 plc) -eaasu ^ d 7> 7 1 7^©*%sa^i0i[A^§^c i 

«l«*M/i!»±©£#*x 10 0 

^©^m, si^3 (1) 93%, mmm (2) 100%, m 

»J3 (3) &9 6%©£tA^T-£-ofc 0 

20 

M1EML2 

90*0093 (1) «lfeY^^DX7x7§4ItMt«bfe (ft 
^iiiUlOmg/kgii^iaCiSbfc) o ^©W«^>h 
7t;i/K^-;i/*»T, HtxSD^yh (n=3) ©«SfiPK:jftTS4bfco 
25 18!4a--3gl»H*lcx— r;i/Jft»T-C»Jfiib, ^©ifiL»£>#fib;k«£ 
SffiitBU ft-^tl©am^LC/MS/MS^T-«bfeo 
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JX3^h (Sugimoto) (J. Biol. Chem. 2fj£ 6463-6466 (1992)) W 

10 7D^^y^f HI/*^— (YWEP 1V EP 2S EP 3a , 

EP 4 ) §^n^tl^3ibfeCH0«^MU «!*Sffifcbfco 

MbfcJM# (Oimg/ml) , 3 H-PGE 2 ^tfMJi&^ (2 0 0// 
1) §I^1W>^-HL Kjfc**^y7 7— (3ml) 
T-ffltU «ET^I5Jibt^Lfe 3 H-PGE 2 $^7^7^;b^-(G 
15 F/B) ^MtSiS»>f!/-^-«bfcc 

KcHiiyu Scatchard plots fr^&tbtc [Ann. N. Y. Acad. Sci. 51, 660 ( 1949 ) ] 0 

immmmettemmm (2.sjum) ««pge 2 o#stt»©^^lt^ 
tbtco *mm&m\z&%*K-?Gv z m&mmmm\m±, 3 h-pge 
2 (2.5nM) fiiv^ffi-fh^&^ajiflE-eaainbT^ofco ft^ ®s 

20 tlit^t*CD^y7 5'-^V^Co 

/^7 7- : 1 OmMU >tt*U«> A (pH6.0) , ImM ED T A, 10 
mM MgCl 2 , 0.1M NaClo . 

Ki = IC 50 / (1+ ( [C]/Kd) ) ; 
25 fc%Wfc<&W(DE P ^ftfctttZffi&fcmg. 1 2 1 C^-To 
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*12 1 





MMfemKi (nM) 


2 (pp) 

3 (e) 


0.24 
0.71 



(ii) ET?t&gfc73-Zhm& 

5 r»#3f (NishigaM) (FEBS left., 3M, 339-341 (1995)) fcf Ct> 

ve7^EP 4 U-b^— y-^-fT-ftlSabfcCHOiiiSftWllU 24^x 
W^nriz-hCl O^ells/well^JgSU 2 B«#LH^«bfco 

well §MEM (minimum essential medium) 5 0 0 ju. l>~l:W&Ltz'^ assay 
medium (MEM containing lmmol/LIBMX, 1%BSA) 4 5 0 jllL^M^ 3 7°C 

10 tl0»>^->3>bfe o f©t, PGE2m £fctt£fti: 
l»bi^j£ftk:^&«5 0/zL&»U fcJ&Zni&L, 3 7°C7rl 0 
«*t^> h'J^D D« ( 1 0 % w/v) 500^L MAD bT 
KJ&ftfPjfcS'&fco ^OTO^lllISi (-8 0°C) HMSSff&ofcflU 
X * 1/ >f b 13,000 r p ml? 3 #IH&J&»#*I UT» & *b5 ± 

15 »^fflVAT, cAMP assay kit KcAMPIgSS^lfe, -r&fc^ - 
0±$S 125/zLC [ 125 1 ] c AM P assay kit (Amersham #») V~7 7 
— (buffer) *Jn*5 0 i^05mol/L HJ-n-tf-*?- 

(tri-n-octylamine) Oi?nn^l/A§t lmLMU ^DD^V 
Al^Oh^nDii^Slfc©^ 7kM%V>7fr£LZ [ 125 I] c 

20 AMP away Irit fcfB«£ftW3;&i£fc£l^ V>7)Vfy<D C AMPS&/S 
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*mwit<&m<D73-zb<m (Ec BO tt) it, pge 2 woi 
«si o o%thfct%(D5 o %<d c amp m&im*wmu EC 50 

5 fzo 

(iii) TNF-a^MJM 

sDmm^v h&/sivt\ lps (io^g/2mi/kg) zmmm 

Ufco ELISA^y F (RatTNF-a Immunoassay kits Biosourceft) ^^V^ 
10 T> W0TNF-aMKbfeo 0.02m o 1 

3o^tuc^p^#ufco tin (lps^Ss tosmmsL*) c*w«jfli 

Jft4»©TNF-a«S* 1 OOXtlfcKf, TNF-a©I4S 5 0 
«8K*WS&*ft (IC 60 ) ^bfco *©«g^ *»«3flS^KU±**&T 
15 NF-al4WJffM^lfeo 

(iv) @&ggg& ij 3.wm$mm 

Osterman £>©#& (inflamm. Res. 44, 258-263) fcipDT&Z&ofco MB 
DA/Slclf^y h£&%V^ (^fi**<T 7" II 3 5-y>©03X*» 

ffibfeo ♦IBBJi^i'^H:*^^© 0.02m o l/L*IMb^ h U £A*»fc»f 

ifiP&#bfco 
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^122 







(¥±SfI±^ip^H) 


IWJ2 


vehicle 
1000 ng/kg 


24.6 ± 1.0 
17.3 ± 1.5* 


H»J3 (b) 


vehicle 
300 [xg/kg 


24.6 ± 1.0 
19.3 ± 1.4* 


mmm3 (i) 


vehicle 
100 ng/kg 


27.0 ± 1 .2 
16.3 ± 3.0* 


!£»I3 (kk) 


vehicle 
100 ng/kg 


23.4 ± 3.0 
11.9 ± 3.6* 


H»J4 (h) 


vehicle 
300 ng/kg 


27.0 ± 1 .2 
9.8 ± 1.9* 



* : p<0.05 



(2) ^v^z^frmmimm&L 

tm DBA/lJNCrj ^^^(^ 4 ^WU^-^y 3 tftft© tlZ^frlt 
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2mg/0.5mL/mouse CDM*T«^-^bfco 3 0«Utftf 

U-y-y^^-f K (Lipopolysaccharide) £2 5 JU g/O.lmL /mouse ©ffltt 

««l:4«fPl^l7f«bfeo »0JHb£«^;v© 0.02m 

##ijtf*7-f K (Lipopolysaccharide) O^fufr*) 1 H 3Elfgn8!-£ 

bfco 

*©*g«x 1 B 3 m^q^) i:JtiRLT\ ^BJ-fb-^r 

10 ®t>%ltZo 

(v) #7TMtfOtMl 

1 1»0SD«7>; N (¥^27 1 g) £-$5ET"ffl^fco ^> 

^*Ai$fc:fck» « -«l&0#ftfTfcv\ W^«ffilifffefc3&*»ofeo 
15 »aj#ffir«N 6ai<tD, #Mftl^J (^^;i/© 0.02m o 1/L7»fb 
±h U^A^fc^ilbfc©^ ^@7jcic"C«b-r^-J:T-^) & 1 S 

3 0s 2 # nm&u&^hito ^yhu-)m&£x?i/*kWKn±, 

i&7jc£&#bfc 0 K»»78k #»«J»«s JiSU SJ^bfco 
»M#fR«©IHlf***ffi#*»*«IS8* (XCT— 9 6 OA, 
20 I«Ah7ry^tt) WTMSlfc. 

(vi) #ffMISit^ffl2 

6 -ir J3f&liu#© tT-»/ C S K * fttf V> 3 £ T'#^{S»ffl ft 
25 Wa^^o 

416 
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^fiJbfe^:J3i#^ 1 0 %iK«r*;i/T U >»fcTHSft> ***** t> 2 5 m 
5 m+^<fc!3^#fSfciiittn3 1 OmmfMDU #»C?^®£-£Bg 
«T?*^5T?JI»U 3>Ka-^C9lDa*x #®«&H«l¥*ffcJ:!3*a 

(2) #®S©« 
(1) T?J§V^ 1 cmrtao-^>7°;i/§{||®^?)s XiSS^Lfe^ 

y7-r;wO ) 0 
(va) wmmumm i 

Markel feC^S (J. Bone and Joint Surgery 73A, 914-923, 1991) C*P CTfr 
CT*M©M#£##r£^ 3^r^P^MCX^^§43^^V\ jgtf 

20 sflcfHrctao 

(viii) fffflftOTftlfHS 

CfcffiSJ»3BseLfc. 6RFHftCS*«WU ttIlt**^IB***IIJ£Lfco 

417 
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(k) #^«»M2 

R. Sakai(Bone, 25, 191-196 (l999)) x H. Kawaguchi (Endcrinology, 135, 774-781 
(1994)) £cfc£>*T.Hoshino (JBiomed Mater Res, 51, 229-306 (2000)) 

5 0 0 (5 0 0mgAI) (BB&SSJt (*) ^ 1 OmgWl 0 0/iLI 

frg$J#] 3(1) -eSat lfe^^D^7i7©02% Tween 8 0 £3 
^Ji7j<WM (?Sfi^tl*^bT03mg/kg^ »6 0#L) £»b 
feo ibtM^bT, (1) ^ fe^tWICflbfe 

15 ^^-^;v<tD> 1 H2 0 2I^MJ#ttaAbfco C*tftHtt»T0S-e*E 
&ofc 0 HMH$Sfr£2 1 Bifc^y h*CO a ^tfe«5B**fc«, pjg 

20 fco 

»bfc^#®#|f^ffi©{g#^#Sft^ C. Matsumoto (Calcif Tissue Int, 
55,324-329 (1994)) N 0l«f M ( B 56, 1464-1468 (1998)) N m\M~ 

mmm,4i6}> (1996)) &o*ss##t«BSb&o /j^x«^^ 

25 ^X^A (#7*- AXXSaft^flHfe^SrA (FUJIHLM) /-f J>>^ 
7V-h (BAS-IP MS 2025 ; FUJIFTLM) ) &JBl\Tg*E 4 0 k V, 
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•7^ If- BAS-1800 (FUJIFILM) *—>JV (image Reader; 

5 FUJIFILM) Xffifot^fc^ (Image Gauge ; ver.3.1.12, 

fujifilm) zm^xmmmm*fi*^t£o ^mm^x^m m) 

mtLXmtiL (M) (M) #ftfc&3mm©W>i>« (Region 

of interest: UT ROI £ P^tSf 3 ) £ ISSt U ^VhAcfctJff^frl 

fc«dl«l*e>#ROi0*afK*JftHUfco #lr{PJJ©^#«©#«{^ w 
10 T0iSt^J:!3#mU TOjiS±4S*Pl!M (mg/cm 2 ) xmwtco 

fifWf«S= { ( xa) 

+ ( ratt:ajiR#fflj«#tttfCj xb) } / (A+B) 

Ai«fits« roi mm*mt> u 
b roi mm*mbto 

15 (2) 3^Dfflff»tJ:^#^S«iJ^ 

T. Hoshino (j Biomed Mater Res, SI, 229-306 (2000)) CD$B£fc*P tt, 3 

uyV^rty) /Merlin (-f >X hP>^i^> ; version 22043 ) 3§r ffi V "n "C #f 
&fflfcf«ft 2.5mm/ s e c, -tf->7>*;i/^Hl 1 0mm©»Mg 

mm (% ofintact) TfSfBLfco 

DM] 

9£MM3 (1) «bW^o^7x7 («t4»M^bT0.3mg/ 

25 k g^m) hftmm (0.2% TVeen 8 0 &#&r9Sfc-«fc 
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1WJ3 (3) T«bfe?^D^7i7 (rS1«M£LT lmg/ 
k g^W) fcttflBP (0.2% TWeen 8 0 ft£tf£3AttWO *#lfffift:-ft« 



^123 



5 





(mg/cm 2 ) 


(% of intact) 


S»J3 (1) 


60.9±4.0 
39.8±2.7 


149.8±12.4% 
62.8±8.5% 


all 24 




(mg/cm 2 ) 


(% of intact) 


S«3 (3) 

mm 


51.6±3.8 
36.5±2.5 


114.6±10.4% 

55.3 ±5.7% 



ih^ ( 1 ) ( 5 0 n g/k g/m i n) & «fc 
§21 EJIMU 1 B 2 0, 2 ^^©»l^^#bfc^©#lf^«Ji^§ 
*1 2 5fc^bfeo 
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^12 5 





(mg/cm 2 ) 


(% of intact) 


fls#to ( 1 ) 

mm 


42.8±2.58 
35.2±1.91 


90.4±12.4% 
55.2 ±9. 77% 



<D*m®(DWlM3 (1) *«fcV3 (3) -eSlL^^D;7i7^- 
Jft«ltffl«bfc^O#*H&*(li3i»*^ (1) £2 lBMI 

(x) «tt*j»»ftjffM 

d s s mists) *»**effl(ca*$*&o i astc 

10 0, 2, T«: 4) (Eft : 0 , ffijfo : 2 , * 

tBj& : 4) o^gf-e#aibfco d s s i o aicx-^wftsns 

fcfcl^Lfco D S S**Safc?fcO Bfrfe 1 0 S*-CSJ6«JMb^«l* 10,3 
0,10 0 ££tf3 0 0/ig/l 0mL/kg©ffiMT*lB21IlMm^n^ 
15 #Lfco *#BB8rts^lfciu #*ft«Mitt^»ft«lftil^ffl*wbfco 
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m sfc 0 m m 

i . e p 4 rdi-z h zmi&frt hz^tzmffimm&mmmm® 

5 

io 3 . e p tTj-z h zmmftt LT^tzftmmmio 

15 5. af^©t5H3ia©0OT^m^-r§ii:^#^tr§#afgT^ 

20 

7. EP 4 m*-^h^7-n^^^>i;>#|s«-r§^tiT^^M5fc 

8. rn*^7>^>#|&£Wi^bi^»\ 



422 
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FT 



I 2 " 1 

\9 



,1-1 



X £ 15 R 
OH 



(1-1) 



R 



,3-1 13 



[5$4\ R w fc^ bFD^X C 1 ~ 6 r;u*;>2h^X ^fc&NR^R 7 " 1 

tofo ) £»U 
5 R 2-1 #*V> AOy>, SfefiO-COR 8 " 1 * R 8 ' 1 ^ CI 

~4:p;i/*;k 7i_;k ^fc(±7x-;i/ (Cl-4m;i/) &te-r 0 ) 

R^-^^R 4 *" 1 ^ ?Mti$k&LT. Tkmrn^ZtzteC l~-4T)l* 
io u 

(i) 1~3M© 

c l ~ 4 tji*)]/** - c l ~ 4 t;v^;k 

C 2 ~ 4 - C 1 ~ 4 7)}/*)W 

15 C2~47)V3r-)]/#*i/-Cl~47)l/*)^ 

C3~7^>^n7WM^>-C i~4T;v^r;K 
C3~7^>^D7MJ1/ (C l~~47)V*)\sJr*ci/) - C 1 ~4 iTVWK 

7x-;^i/ -c l ~4 t;1/^;k 

7x^;p- c l ~4 7;i/^;m^ - c 1-4 7;i/^K 

20 C 1 ~ 4 7)l*)ltt - C 1 ~ 4 TVWK 
C 2 ~ 4 ^;i/>5m;i/^^-- C 1 ~ 4 r;i/*;k 
c 2 ~ 4 T;i/^r^;i/^^— c l ~ 4 tvWK 
c 3 ~ 7 ^> $ n - c l ~ 4 r;i/*;K 
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C3-v7i/^n7;W (C1-47;WW) -cl-4m;K 

7x^;v-c i~4 7;w^-c i~47;i/^;k 
(ii) c i-47MmS'-C l~4^^;i/*«tvc l-47*;b^;K 
5 c i~4 7 ? ;i/^;v^-^r^-c i~4 7;i/^;v*5«tt>*c i~47;^w 

Cl~47Wt^>-C l~47;i/^;i/*«tvt h*n^ri/ x 
C l^AT)]/^-M^-c l~4 7 ? ;i/^;i/^J:r>v\uy> N 
c i~4 7 > ;v^;i/^-c i^4 7;i/«±vc i~4 7;i/^;K 
10 ci-4 7;ww-c i^4r;i/^;i/*j;rj f c i-4 7;i/^i/t^^ 
C I ~ AT J)/*))/?-* -C \~ AT Kn=^x 
Cl~47Wft-C l~4W;i/^j;t]t^Dyx 
(m) AD7;i/^*fcttt Hndf-sz-c 1~4t;1/*;k 
(iv) C l-47W«J:Vb KD^> ; 
15 fE# =^ (is -«|g^*fct±nM3Kr&*tor. 

20 9. yuzjryv^si^jm&ffTzih&totfis »*©iSH8ga«cD-iH! 

10. 7D^^^7>i/*>fMWt5ftm HftS (1-2) 
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,3-1 13 



.R 



,1-2 



(I-2) 



R J 



6h 



DtfctK R 1_2 {i 

(1) -CO- (NH-T^y^S-CO) m . 2 -OH^ 

(2) -COO-Y 2 -R 9 - 2 »s 

5 (3) -COO-Z^-Z^-Z 3 "^ 

Y 2 &3Mgi^ £fcl±C 1-1 or;i/^ri/>**at>u 
R 9 - 2 &, (i)7x=;i* *&fct(2)l~3ffl©Cl~10 r;i/*;va. C 1 ~ 
1 0 T)Vn fc ^ D V >M-?"t?g&£ tiT & «fc ^ K 7 x 

10 Z 1 " 2 ^ 

(1) Cl~l 5 77l>*l/>2k 

(2) C2~l 5771/£--U>ik 

(3) C2-15m-I/>i*^bU 







15 (1) -CO-*, 




(2) -oco-a. 




(3) -coo-a. 




(4) -CONR 11 - 2 


-a> 


(5) -NR 12 - 2 CO 




20 (6) -o-a. 




(7) -s-a, 




(8) -so-a. 




O) -so 2 -a, 
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(10) -NK 13 " 2 -Ss 

(11) -NR 14 - 2 CONR 15 - 2 -E 
(1 2) -NR 16 ' 2 COO-& 
(13) -OCONR 17 " 2 -& Sfcfci: 

5 (14) -ocoo-a*»fcu 

Z 3 - 2 ii 

( i ) xmrn*. 

( 2 ) C 1 ~ 1 5 Tfl/*)],&s 
(3) C2~l 5 7J^-JH> 
10 ( 4 ) C 2 ~ 1 5 ^;i/^r-;u^ 

(5) ringl\ 

(6) Cl-107;i/3^S, ci-iom^f*^ C1~10T 
;P^-NR l8 - 2 -S, $taringl 2 t-Ii^ Cl~10?^ 

15 ringl 2 li 

(1) -®£&&£Wi^ftT^T&ci:^C3~l 5 

(2) wmm*. &*m?%&xmMm*frp>mifii<tizi~4m<D^TU 

R U-2 n R 12- 2> R 13- 2> R 14-2^ R 15-2^ R 16-2^ R 17-2 £ J- ^ R 18-2 fcjjg ^jpft 

bT\ c l ~ 1 5 T)k*fr£%&t> U 

R iH iiz 3 - 2 i«iti^i*i?i;-its:^> 5-7*©#aia 

ringl 2 , *5cfc^R u - 2 J:Z 3 - 2 ^^b-C^^^^^-i®t^oTS 
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( 1 ) c l ~ 1 5 rjwm, 

( 2 ) C 2 ~ 1 5 7)W-fr&s 

(3) C 2 ~ 1 5 7J)/*-)\,&s 

5 (4) Cl-l 07;i/3^>ak Cl-107;i/WtS$fciiCl-l 
or;v^;i/-NR 19 - 2 -ST-a^^nfeC 1-1 0 7;i/^l/S 

R 19 - 2 &3kfiiJBH\ £fcttc i~i or;i/*;i/££*;fou 

r m -2j ttlSfet±2*tefo ) SlfoU 

1 1. 7n^^^7>^>#Mtt^b^ ff^OfSHlOiBil© 

is hksc d-2) Tf^*nsfls^»»ipe>3BKn*ft^ ^wi 

fctt^o^PT 5 ** h U >SSKb-&»-C»*ll*©«fiffl3IB«©*#iRtt» 
12. 7ux99?yyyim%mTZto&toifi. -«s$ d-3) 



R 19 " 3 ^J:t>*R 20 - 3 ii^n^n3f4i:bT, (i)**JK^ (2)C 1~ 1 0 tvi,* 




20 



OH 
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X 3 fct (1)-CH 2 -1, (2)-0-S, £tclZ(3)-S-&*mtDU 
5 A 1 " 3 }* 

(1) l~2fi©C l~4T;i/^;i/a"egife^nTV^T^^^I1^0C2~ 

(2) l~2M(DCl~4T)\/*]m-CWmgtiX^Tb£^mM(DC2~ 
10 (3) l~2ffi<DCl~47)l*)U&T!fm$tix^Tb£.\ l >mm(DC2-- 

A 2-3 {i _ G l-3_ G 2-3_ G 3-3_^^ t)U 

(1) i-2i©c i~4yn,*)mxwM$tiT^zb£^mm<DCi~ 

15 4TAdrl/>^ 

(2) 1~2M0C l~4^;l/3r;^aT"fim^t^TV^T%cl:V^it^OC2~ 

(3) 1~2I©C l~4T;l/^;^«•^?g^tlTV^T%J:V^e^0C2~ 

20 G 2 " 3 (i 

(1) -Y 3 -& 

(2) - (r ingl 3 ) -Ms 

(3) -Y 3 - (ringl 3 ) -S, 

(4) - (ringl 3 ) -Y 3 -», Zfcte 

25 (5) -Y 3 - (Cl~4T;i/drlx» - (ringl 3 ) -*£|gfoU 
Y 3 f±, (1)-S-^ (2)-SO-E (3)-S0 2 -a£, (4)-0-«, £fc 
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&(5)-NR ^ U 

r 1 - 3 ^ (D&mm*. (2)ci-iom;i* &fefct(3)C2~i o^> 

5 ( 1 ) 

(2) i~2M©c i~4 7;i/*;i/£-cfi£3ixWT* J^ffiTOC 1~ 

(3) l~2flS®C l~4T;^^;l/S•eSm^tlTV^T^)ctV^ia»C 2~ 

10 (4) l-2ffl©Cl-4T^;i/a£-C«!ft*tltV^*«k^i[«©C2'- 
4 7;i/^r-l/>MitoU 

(1) -COOH*. 
15 (2) -COOR 2 "^ 

(3) ^h^7-;b-5-^;i/^ 

(4) CONR 3 ' 3 S0 2 R 4 " 3 ^^fcib> 

R 2 " 3 }^ (DC1-107WS, (2)7x^8, (3)7x-;HfIi^ 
ftfcCl~l 0 7;i/^;H, Sfcl4(4)if7x-;^Sbu 
20 R 3 " 3 yu (DzfcjWS^Sfc^cl-l 07^;i/a**tou 

R 4 - 3 (i, (l)Cl~l 0mM^fcli(2)7x-;!/SSii)U 
D 2 - 3 {i 

(1) -CH 2 OH». 

(2) -CH 2 OR 5 - 3 fis 
25 ( 3 ) 

(4) -OR 5 " 3 & 
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(5) 

(6) -CONR 6 - 3 R'- 3 i> 

(7) -CONR 6 - 3 S0 2 R 8 - 3 «, 

(8) -CO- (NH-7Ulil-CO) n . r OH& 
5 (9) -0- (C0-7^^B*-NH) m . 3 -HS> 

(1 0) -COOR 9 " 3 ^ 
(1 1) -OCO-R 10 " 3 *, 

(12) -COO-Z 1 " 3 -Z 2 - 3 -Z 3 - 3 ^ 

\^-N \_-N N^ N x N^ N x 

(13) HN^° n HN-^ S - HN^° - HN./ ^ Sfctt ^V 0 " 

10 U 

r 5 - 3 &c i~i 0 7;v^i/S§ifcb. 

R 6 - 3 i?J;t>*R 7 - 3 {^n^M4Ab-Cs(l)7j<M^Sfc{i(2)C 1-1 0 7JV 

R 8 " 3 fi7 3i-;i/» , r*Mm^tifeC 1-1 0 7;^S§itoU 
15 R 9 - 3 tts (i)i-3i©ci~iom;^ c 1-1 0 7;i/^^>Mfe 
[iAn^f >S-?T-gm £ft-^T&J;VMf:7:r: m&is fttc C 1 - 1 

O^l/^a, £fc&(2)l~3{@0C 1-1 07)V*))s^ C1-107;V 

R 10 - 3 a, (i)7 3i^;v»^fe^(2)c 1-1 ot;i/*;i/S£»u 
20 r m -3j & N l£fcfc*2&3St>U 

z 1-3 !^ (i)Cl-l57;^u>S> (2)C2-1 5^;i/-!r-u>a, £fc 
&(3)C 2-1 5m-I/>StSfcU 

Z 2 " 3 &. (l)-CO-^ (2)-OCO-& (3)-C00-& (4)-CON 
R u-3_^ ( 5 )-NR^CO-S, (6)-0-«, (7)-S-^ (8)-SO 
25 (9)-S0 2 -S, (lO)-NR 13 " 3 -^ (ll)-NR 14 - 3 CONR 15 - 3 -S^ 
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(l2)-NR 16 - 3 COO-«> (l3)-OCONR 17 - 3 -», $fctt(l4)- 0 C 0 

Z 3 -H±s (l)ymm^ (2)Cl~i5m;H, (3)C2~l 5TJi^r-)V 
(4) C 2 ~ 1 5 ^;i/dr (5)ring2\ £fc&(6) C 1 ~ 1 0 7 

5 ci-l0 7;wi/ftS> c l-i o^;i/^-;i/-NR 18 - 3 -^ 

gfc&r ing2 3 -TM^^tLfeCl~l 0T)]s*Jim*mt>U 

R ll-3^ R 12-3 n R 13-3^ R 14- 3> R 15-3^ R 16-3^ R 17- 3^ J- ^ R 18- 3 ^ M fr 

(l)7k»$f;tt(2)C 1- 1 5?;^M^iJ3U 

R U-3 J, Z 3-3 S;{)S ^ LTV ^^^ i: _^ fc: ^ oTN 5 ^ 7M©#^ 

E 3 &> E 1 - 3 ^fc«E 2 - 3 ^t>U 
E 1-3 & 

(1) C3-7>>^D7»a, £fcfc£ 

15 (2) ring3 3 »U 
E 2- 3{i 

(1) C3~7^^nr;i/*;i/Sx 

(2) ring4 3 , 

(3) ring5 3 ^gbU 

20 ringl 3 , MtFring5 3 lt 1 ~3ffl©R 21 - 3 :fc£7J/£;fcfc}:R 22 - 3 

r i n g 3 3 {i 1 ~ 2^©R 21 - 3 -egm^nt J: < ^ 
E 2 " 3 K:J;o-cto^ti5C3~7i/^nT;i/^;i/^ &? lfBOR 21 " 3 ^ 
fefiR 22 - 3 -egm^tlT*»9s $^Cl~2j@©R zl - 3 j3j;7Jc/tfe{iR22-3 

r i n g 4 3 &*ft <T 1 R 22 - 3 T*»£ftT £ ?K * £ fc 1 ~21©R 21 " 3 
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fcfcfcr ing2 3 &R 23 - 3 -£*m£ftT&J;<U 

R 21 - 3 {*s (l)Cl~10m^ (2)Cl~107;i/3^^S> (3)/\u 
?>m*. (4)rhoS, (5)l~3I©^Py>I^tMHfcC 1-1 

r 22 ' 3 {±, d) c 2 — l o Tjv^r—j]/^ (2)C2~i o^;i/*-;i/£s (3)c 

l-10m;W& (4)*ffi^ (5)-NR 24 - 3 R 25 - 3 *, (6)C1~10 

7;i/3*S/a-CflKft*ttfcC 1-1 or;v^vS> (7) l-3M©APy>H 
^•eWft^tifcC l-i or;i/n#^SifliSi*tifeC i~i07Mii/& 
(sHNR^'R^'STfSiftSftfcC 1-1 0 7;^^ (9)ring6\ 
(10)-O-r ing7\ (11) r i n g 7 3 T-Mm^tife C 1-1 0 
& (12) r ing7 3 -eti^tifcC2~10m-ji/E (I3)ring7 3 
TfSifcSftfc C 2 - 1 0 (14) r i n g 7 3 T*fim<*ft& C 1 - 

1 0 7A3^rJ/& (l5)-0-r ing7 3 T'gm^tlfcC 1-1 0^;i/^;V 
& (l6)-COOR 26 " 3 a, $fe{i(i7)l~3{i©;\n^>M^«m^Hfe 
ci~iotvv3 u 

R 24-3 n R25-3^J:t>-R2«-3{i^tl^ntebTx ^(2) C 1 ~ 

1 0 7J]/*)V&&&t) U 

R 23 " 3 {i> (1)C1~15 7W^ (2)C2-15 7M-^ (3)C2 
~157M-iVS> Sfctt(4)C 1-1 0r;i/3^r^ C1-107M 

;i/ftS$fcSCl-i 0T;i/^;i/-NR 27 - 3 -*^gm^tifeC l-i o 

r 27 ' 3 ^ (lwmm^tnt&Mc 1-1 or^^at%at»u 

ringl\ ring2\ ring5 3 . r i n g 6 \ iilFr i n g 7 3 
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(1) -&&1t&±mifimi£tlXKT<b&KC3~l 5©#3g s ~3gg;fc 

(2) mmm^s mmm^^ummm^^mmti^i-^mo^u 
5 mttzitsm^TUMT u -)i*mt> u 

ring3 3 MVring4 3 it (2)7z-j^ 

(3) 7'JM»U 

r ing6\ *iVr i ng 7 3 & l~3M©R 28 - 3 T-S&£*iTfc «t <U 
R 28 " 3 {±> (l)Cl-lOW^ (2)C2~10 7M-;i/Ss (3)C2 

io -107;^-M, (4)ci~i07;^m (5)c i~i 0 7;pndp 
^ST-g^tifcCl-lO^^;^ (6)An^>fB\ (7)zkM, (8) 

l~3f@©AD^>Jg«Sm^tlfcC 1-1 OTVl^l/Sk *&tt(9)l~ 

-l 07;^MSit>to 

15 fc£U 

(1) T 3 «^M^t?$>t)s *>oX 3 #-CH 2 -«T*fctK fr^A^A 1 " 3 

(2) ring5 3 SC3-7i/^n7WS, 71^4, ^-x~;i/^ 

20 (3) r ing6 3 &7*=.)i<m*mt>-rtZs 7i-;i/sim<t*>ii 

©R 28 ' 3 T*«&£ftTU "f^o ] 

25 13. 7 , D^^^^>^>#^§#-r^{b^rtl^ fif^©ISHl 213*50 
(1-3) T^Sftafc^ifcfcfcatfftSfc^ *©2NH£fi£ 
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Mo 

14. -«a(I-2) 



5 




10 15. HKS ( i - 3 ) 




1 6. 

(1) (15a, 13E) -9-**V-l 6- (3-* 

DD7^-;i/) -17, 18, 19, 2 o-y^h?; ji- 8 -ryyuzh 

- 1 3-x>^ s 
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(2) (15a, 1 3E) -9-tf*V-l 5-t b*D^>-l 6- (3-7 
x-^7j^V) -17, 18, 19, 2 0-9- h 7 y ;V- 8 -7>1f 7D7 
h-13-x>i, 

(3) (15a, 1 3E) -9-#*V-l 5-fcPn*$/-l 6- (3-* 
5 ^7ir;i/) -17, 18, 19, 2 0-x h^y;i/-8 -^1f7°n7 h 

-1 3-x>^ 

(4) (15a, 1 3E) -9-**V-l 5-t KD^-l 6- (3-7 
MD7x-;i/) -17, 18, 19, 2 h^y;i/-8-T-tfrn7 

h- 1 3-*.>m, 

10 (5) (1 5a, 1 3E) -9-**V-l 5-t Kn*S/-l 6- (4-7 
;i/*D7i-;i/) -17, 18, 19, 2 O-t 1 h7^;i/-8-71f7D7 
h-13-x^E 

(6) (15a, 13E) -9-W-15-th*D^>-16- (4-^ 
^V7i-;V) -17, 18, 19, 2 0-5" h^y;V-8-Tlf7D7 h 

15 -13-i>i, 

(7) (15a, 1 3E) -9-tf*V- 1 5-t h*n*t/-l 6- (2-p< 
^V7ir;V) -17, 18, 19, 2 0-rh7yjl/-8-7f7D^b 
- 1 3-x.ym, 

(8) (15a, 1 3E) -9-^-^V-l 5-t KD^rS/-l 6- (2-7 
20 MD7i^I/) -17, 18, 19, 2 0-7- 8 -7lf 

h- 1 3-x>^ 

(9) (15a, 1 3E) -9-tf*V-l 5-t HD^>-1 6- (3-h 
ij7;i/^-n^5 : -;v7xr:;i/) - l 7, 18, 19, 2 0-f 8 - 

Tif7D7 h - 1 3-x>gfc, 
25 (10) (15a, 13E) - 9-^V- 1 5-t FD^>- 1 6 - (3-^ 
h^>7xx^) -17, 18, 19, 2 0-7 Y^Sfr-Z-TVT'UX 
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(11) (15a, 1 3E) -9-^V-l 5-fc h*P^>- 1 6- (3-x 
^;i/7x~;v) -17, 18, 19, 2 0-r h7y^-8 — Zif 7P7 h 

-i3-i>i, 

5 (12) (1 5 a, 1 3E) -9-^V-l 5-bh'D^rS/-l 6- (3, 4 
-i;7il/tD7x-ji/) -17, 18, 19, 2 0 h^y;i/-8-Tif 
7P7 h- 1 3-x>^ 

(13) (1 5 a, 1 3E) -9-^V-l 5-t FP3rS/-l 6- (3, 5 
-i;7MD7i^ji/) -17, 18, 19, 2 o h^y;i/-8-^1f 

10 7DXf-13-x>i, 

(14) (15a, 1 3E) -9-;f*v-l 5-fcKP^>-l 6- (3-7* 
Dt^;i/7x^;i/) - 1 7, 18, 19, 2 0 h v 7;i>- 8 -Tif 7px 
h- 1 3-:n>^ 

(15) (15a, 1 3E) -9-#*y-l 5-tpD^>-l 6- (3-x 
15 h=3r^>7^r:;i/) - 1 7, 18, 19, 2 0 -7 s h 7 J )V- 8 -7"tf 7"DX 

h-1 3-^>mx 

(16) (15 a, 13E) -9-*-*V-15-t|*n*$/-16- (3— f 

V7°DbVl/^-dr->7x^;i/) - 1 7, 18,,19, 2 0-r h77Jl/-8- 
^1f7-nXh-l 3-ai>^ 
20 (17) (1 5 a, 5 Z x 1 3E) -9 -^V- 1 5-h Hn^-i 6- (3 
-Fij7MD^^l/7ir;v) -17, 18, 19, 2 0-f f77Jl/- 
8-T1f7PXh-5, 13-^>^, 

(18) (15a, 5Z, 1 3 E) -9 -^V- 1 5 -b KP^r^-1 6- (3 
-^fjV7irjl/) - 1 7, 18, 19, 2 0 h ^ y JV- 8 -Tif 7°P 

25 7s h-5, 1 3-^;r>^ N 

(19) (15 a, 1 3E) -9-^-^V-l 5-fc KP^r>>-l 6- (3, 5 
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-Wfjl/7i-JV) -17, 18, 19, 2 0-y 1 Y ^ J ?> -7^7 
h- 1 3-x>^ 

(20) (1 5a, 5Z, 1 3E)-9-^V-15-bh*D^-l 6- (3 
-^po7x-;i/) -17, 18, 19, 2 0-7 ; h7y;v-8-7if7*n 

5 *h-5, 13-yi>ft, 

(21) (15a, 13E) -9-tf*y-l 5 - 1 h*D^>- 1 6- (3, 4 
-S?7Wa7i-;i/) -17, 18, 19, 2 0-rh7 7;i/-8-7if 
7*nx h-5, 1 3-^x>^ N 

(22) (15a, 5Z, 1 3E) -9-**V-l 5-kh'D^>-l 6- (3 
10 -7;i/tD7i-;i/) -17, 18, 19, 2 0-?h^y;i/-8-Tif7- 

h - 5, 1 3-^x>^ N 

(23) (15 a, 5Z, 1 3E) -9-^V-l 5-bKD^>-l 6- (4 
-7MD7i^) -17, 18, 19, 2 0-^^7/;^-8-7'1f:7* 
^;*h-5, 13-S?x>K, 

15 (24) CI 5 a) -9-sNrV-l 5 - fc F Ddf 1 6- 

-17, 18, 19, 2 0-^h^y;i/-8-7 ? 1f7*nx^>^ . £ 

(25) (15a, 13E) -9-t#V-15-hlfD*J/-16-7i=;i/ 
-17, 18, 19, 2 0-7- h7y;i/-8-7"tf7°D^ h- 1 3-x>^ • 
20 3 -7i^7i^x7fTO*Wft^«S*&iah5ft^ * 

17. -USES (1-3) A 3 X4u -Y 3 -»^ -S 
5l<0«SH15iB«©<b^tlo 

25 

1 8 . >fb£«> 
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(1) (11a, 15 a, 13E) -9-**V-l 1, 15-i?tFD^> 
-16- (3-^ h^r^>^^;V7^-;i/) -17, 18, 19, 20-rf 
7;;i/- 5 -^^7°D^ h- 1 3-x>^« 2-y^-y^^^-Jriyx5 : -;vx 

5 (2) (11a, 15a, 13E) -9-^V-ll, 

-16 - (3-* h^>^f;i/7i-^) -17, 18, 19, 2 0-5P h 
^y;U-5-f-^7°D^ h- 1 3-x>^ • tVin^Ol/tf^S/^^x;*^ 

;k 

(3) (11a, 15 a, 13E) -9-^^rV-l 1, 1 

10 -16- (3 ^i/^;i/7x-jV) -17, 18, 19, 2 0 h 

^y;p-5-^-T7"D^ h-i 3-x>^. i-^^n^s/;i/*+s/*;i/ 

(4) (11a, 15 a, 13E) -9-**V-l 1, 15-^tFD^> 
-16 - (3-* h^ri/^f;i/7xr;i/) -17, 18, 19, 20-fh 

15 5 -Wn^ h- 1 3-x>^ ■ N, N-yxf;i/7U*JI/^ 

(5) (11a, 15a, 13E) - 9-#*V-ll, 

-16- (3-^^^7i-;b) -17, 18, 19, 20-^h 
7 7;i/-5-f-7rn^f-l 3-x>K • 2-7 k -k$-)Vtti/x.?))/x.?> 

20 x;k 

(6) (11a, 15 a, 13E) -9-;t*V-l 1, 15-^tKD^> 
-16 - (3-* h+^^;i/7i^l/) -17, 18, 19, 2 0 h 
7 7;V- 5 -fT/DXh-l 3 -x>^ • /oy^/^i^r^ 

(7) (11a, 15 a, 1 3E) -9-#3fV-l 1, 1 

25 -16- (3-* h^^7z^) -17, 18, 19, 2 0-^ h 
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(8) (11a, 15 a, 1 3E) -9-#*V-l 1, 1 h*D^> 
-16- (3-* h^r^^f-;i/7xx;v) -17, 18, 19, 20-rh 

7yjv-5-f77*D^h-i 3-x>^ • n, N-^x^;i/^^y*;i/^ 

5 -)]/#*i'*?)]'X.X : r)K 

(9) (11a, 15 a, 1 3E) -9-^*7-1 1, 1 h*P=^> 

- 1 6 - (3-* F^W^7i^) -17, 18, 19, 20-rh 

7^;v-5-f77n7 h - 1 • t -7?\>i/#^>*;i/#=;]/«* 

f-;i/x*^;K 

10 (10) (11a, 15 a, 1 3 E) - 9 -##V- 1 1 , 15-ytKD*$/ 

- 1 6 - (3-^ h^^^f;i/7inj]/) -17, 18, 19, 20-rh 

7^;v-5 -^r^n^ h- l 3-x>^ • l ->f v7DK;i/^s/*;i/sf? 

(11) (11a, 15 a, 13E) -9-^V-l 1, 15-$>fcKn*$/ 
15 -16- (3-* h *i/*?)V7 i-JH -17, 18, 19, 20-rb 

7;;i/-5 -^T7°n7 h- 1 3-x>^- i-^>7>f;i/x^;i/M7 ; ;K 

(12) (11a, 15 a, 1 3 E) - 9 -#*V- 1 1 , 

- 1 6 - (3-^< h*f*?)V7 -17, 18, 19, 20-rh 
^y;i/-5 -2-r7uz h- 1 3-x>^ • p( h^>ft;i/#x;i^^;i/x;* 

20 •r;k 

(13) (11a, 15a, 13E) -9-**V-l 1, 

- 1 6 - (3-/ F^^>^^7x^) -17, 18, 19, 20-rh 
5?y;i/-5 -f77D^ h- 1 3 -x>|^ • 2 - h 'JrA^;m^xf 
;i/x^^;K 

25 (14) (11a, 15 a, 1 3 E) - 9 -#*7- 1 1 , 1 5 -S?t 

- 1 6 - (3-^ F^rW^7x-JI/) -17, 18, 19, 20-rh 
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(15) (1U, 15a, 1 3E) -9-^V-l 1, 1 5 -S>h Kn*S/ 
-16 - (3-* h^i/^5^;P7x-;i/) -17, 18, 19, 2 0 -5= h 

5 7^;i/-5-f-^7°n^h-l 3-x>^. 2-ir>?9 ;j))/ir*i/^)\/ 

(16) (11a, 15a, 1 3E) 1 1, 15-^th'Ddr^ 
-16 - (3-^b^^^l/7xr;i/) -17, 18, 19, 2 0 -5" b 

io 

(17) (11a, 15 a, 1 3E) -9-#*V- 1 1, 1 5-S?t |*n*$/ 
-16 - (3-p< -17, 18, 19, 20-rf 

^y;i/-5-^T7°n^ h-i3-i>l- FU;iofr*^*;i/#=;M?\;i/ 

15 (18) (11a, 15 a, 1 3 E) - 9 1 1 , 1 5 -$>t Kn^rJ/ 

-16 - (3-^ Y**/*?- fry *.=.))/) -17, 18,-19 J -20-7 t h 
?Jfr-5-3-T7riX h- 1 3-x>^ • y'^'fW^^xxf 

;k 

(19) (11a, 15 a, 13E) -9-^^rV-l 1, 1 5 -S?t K ndp>5/ 
20 -16- ( 3 h*S/^f^7x^) -17, 18, 19, 20 h 

7;;i/- 5 -f77*DX h - 1 3 -x>^ • 2-tKD^i/x^xXr;K 

(20) (11a, 15 a, 1 3 E) - 9 -tf*V- 1 1 , 15-^tKn^> 

- 1 6 - (3-^ h^^^7x^) -17, 18, 19, 2 0 h 

^y;u-5-^T7°ox h- 1 3-x>^ . 7^-;i/«7 i ;K 

25 (21) (11a, 15a, 13E) - 8-t*V-ll, 15-^tFD^> 

- 1 6 - (3-^ ^i/^?;i/7x-;i/) -17, 18, 19, 2 0 -fr h 
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(22) (11a, 15a, 1 3E) -9-**V-l 1, 15-^hh*n^> 
-16- (3-^h^^l/7i-jl/).-17, 18, 19, 

5 x^t 1 ;^ 

(23) (11a, 15 a, 1 3E) -9-**V- 11,1 5-S>t h*n3f*> 
-1 6- (3-^ h^f^f;i/7x-j|/) -1 7, 18, 19, 2 0-^h 

10 (24) (11a, 15a, 13E) - 9-^V-ll, 1 5 -^fc KP^> 
-16 - (3-^b^^;i/7i^)-17, 18, 19, 20-rh 

(25) (11a, 15 a, 1 3E) -9-^v-l 1, 1 

15 -16 - (3-^hW^7i^) -17, 18, 19, 2 0-5rh 

7;;v-5-f77*D^h- l 3-x>®. i, i-^^;w\7^;m-* 

(26) (11a, 15 a, 1 3 E) - 9 -**V- 1 1 , 15-yt]*n*$/ 

- 1 6 - h^cistJ-fry^-Jl) -17, 18, 19, 2 0 h 
20 77;V-5-f77D7 h - 1 3-x>^ • S^i/^l/j^Wft-f ;M 

(27) (11a, 15a, 13E) - 9-W-ll, 15-^tFD^> 

- 1 6- (3-* - 1 7, 18, 19, 2 0 h 
7 7;i/-5-f77-D7>b-l 3-x>^. 

25 x;k 

(28) (11a, 15 a, 1 3E) -9-**V-l 1, 1 5-S>t h*D^> 
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-16 - F^>^^7ir;i/) -17, 18, 19, 2 0 h 

7;;i/-5-^77*D7 h-13-x>8. 2 - (2, 2-^^^;i/^>^ 

(29) (llct, 15a, 1 3E) -9-2h*V-l 1, 15-i?tFo^> 
5 -16- (3-^ ^i/^Wix;i/) -17, 18, 19, 2 0 h 

(30) (11a, 15 a, 1 3E) -9-^V-l 1, 1 5 -VM Yu*i/ 
-16- (3 -A h^>^;i/7:cx;i,) -17, 18, 19, 2 0 -5r h 
^y;i/-5-^^7°D^ h-1 3-x>^- 2-7>^>x^;i/xx^;k 

10 (31) (11a, 15 a, 1 3 E) - 9 1 1 , 1 5 -S>fc 1*D*S> 

- 1 6 - (3-* h=^>^;i/7xx;i,) -17, 18, 19, 2 0 -rY 

(32) (11a, 15 a, 1 3 E) - 9 -**V- 1 1 , 15-^bh*D^> 
15 -16- (3 ^^^7i^l/) -17, 18, 19, 20 -<rV 

5 h-1 3-x->M- 2 -^S/M**/*.?)],*.* 

(33) (11a, 15 a, 1 3E) -9-tf+V-l 1, 1 5-^th*D^> 

- 1 6 - (3-^ h^f^^7ix;i/) -17, 18, 19, 2 0-rh 
20 77;i/-5-f77'DXb-13-x>i' 2 - (2, 2 -i? 9 # 

J4)Vfr$r*s) x^;i/X^^;i/ N 

(34) (11a, 15a, 1 3E) -9-tf*V-l 1, 15-yth*D^> 
-16 - (3-^ h^r^p<^;i/7ix;i/) -17, 18, 19, 2 0-^h 
7 7;i/-5-?77'D7b-13-x>i-2 - (2, 2-S?xf-;w*>* 

25 7-f;kt=^>) JfJl/X^fM 

(35) (11a, 15a, 1 3E) -9-**V-l 1, 
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-16 - (3-p< h+J/^^l/7i-;i/) -17, 18, 19, 20-rh 
5 -^^7°nx h - 1 3 -^>m - 4 - (4-^PP7x-;b) 7 

(36) (11a, 15 a, 1 3 E) - 9 -tf*y- 1 1, 1 5 -S>fc K n*$/ 
5 -16- (3-^ hdr^^^;U7i-;i/) -17, 18, 19, 2 0 h 

5 -t77D7 1 3 • 2- (:P^V>* >- 1 --f ;b 

(37) (11a, 15 a, 1 3 E) - 9 -#*V- 1 1 , 15-^tKD^> 
- 1 6 - (3-p< h^r>>^jl/7i^V) -17, 18, 19, 2 0 b 

io 7;;i/- 5 -^T7°d^ h- l • 2- (2, 2-^7Dt;i/^.> 

15 19. {b£r«, 

<b^^ ........ 

(1) (15a, 1 3E) -9-**V-l 5-t Kn^>- 1 6- (3-* 
h^Wi^l/) -17, 18, 19, 2 0-^ J fr-Z-T*? 
7n^h-13-x>S - x^;i/o:^t;1/ n 
20 (2) (15 a, 1 3E) -9 -**cV-l 5-t t*Ddf>>- 1 6- (3-^ 
h^W?;i/7i-^) - 1 7, 18, 19, 2 0-t h^y;i/-8-T1f 
7°P7n h - 1 3-ac>^ 

(3) (5S, 15a, 13E) -5-^rJV-9-W-l 5-t HD^f- 
^-16- (3-* h^r^>^^;i/7xr:;i/) - 1 7, 18, 19,2 0 -=r 

25 h^y;p-8-rif7-n^ h- 1 3-x>^, 

(4) (15 a, 13E)-5, 5 9 -#*V- 1 5 -t h*ndf 
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S/-16 - (3-^f^^7i-;i/) -17, 18, 19, 20-r 
h7^;i/-8-7if:/n;* h-1 3-x>^ N 

(5) (15a, 13E) -5, 5-x^y-9-^^-V-l 5-t HD^-i/ 
- 1 6 - (3-* FJpWfWi^) -17, 18, 19, 2 0 h 

5 ?;)V-%-T-V7X2X h- 1 3-x>K„ 

(6) (5R, 15a, 1 3E) -5-^^-;i/-9-^V-l 

i'- 1 6- (3-* h*i/ * ? fry i-^) -17, 18, 19, 20-r 
h7y;i/-8-7if:7n;* h-13-x>§? N 

(7) (15a, 1 3E) -9-tf*V-l 5-fcl*n*5/-l 6- (3- (2, 
10 2, 2-F'j7MDxh^i/^^) 7ir;i.) -n, is, 19, 2 

0-rh77;V-8 -7-if 7*D^ h - 1 3 -x>^ s 

(8) (15a, 13E) - 9-t^V-15-hKD^>-16 - (3-^ 
Ri/^^l/7i^) - 2, 3, 4, 17, 18, 19, 2 0-^7 
;i/-l, 5- (2, 5--f>^-^x-i/>) -8-Tifrn^ h-1 3- 

15 x>H, 

(9) (15a, 1 3E) -9-^-^rV-l 5-fc Yu*i/-1 6-^ (3-£ 
PD-4-th'D^>7i-jt/) -17, 18, 19, 20-f h77;i/- 
8-7f7-D7,f-13-i>i, 

(10) (15a, 1 3E) -9-#*V-l 5-th'D^-l 6 - ( (E) 
20 -l-7n^7i-Jl/) -17, 18, 19, 20-rh77;P-8- 

Tifrnx h-1 3-x>« % 

(11) (15a, 1 3E) -9-**V-l 5-fcKD*$/-l 6- (3- (2 
-7M07i^) 7x-;v)-17, 18, 19, 20-^Y?;)l- 
8 -Tif 7ux h - 1 3 -x>^ N 

25 (12) (15a, 13E)-9-W-15-fc:Fn^>-16-(3-(4 
-7MD7i-JV) 7i^)-17, 18, 19, 2 0-^h^y;i/- 

444 

Copied from 09(i26099 on ()7/2(i/2()()7 



WO 03/009872 



PCT/JP02/07385 



h- 1 3-x>& 

(13) (15 a, 1 3E) -9-#*V- 1 5-b Kn*$/- 1 6- (3- (5 
-^f-JV77>-2-^;b) 7i-M -17, 18, 19, 20-rh7 

y ;u- 8 -7if 7°d* h - i 3 -^ym, 

5 (14) (1 5a, 1 3E) -9-#3rV-l 5-tKD^-l 6- (±7? 
Vy-2-4)\s) -17, 18, 19, 2 0 h77;i/- 8-71f7*D^ 

(15) (15a, 1 3E) -9-**V- 1 5-b Hn^>- 1 6- (3- (2 
h^>7x^;i/) 7xrjl/) -17, 18, 19, 2 0-^h^y;i/- 

io 8-Tif7°n^ h-l 3-i>8> 

(16) (15a, 1 3E)-9-**V-l 5-t FD*S/-1 6-(3-(2 
-hFD^i/7x-;i/) 7i-;i/) -17, 18, 19, 20-rh7;;v 

-8-^if7-D^ h- 1 3-^>m, 

(17) (15a, 1 3E) -9-#*V- 1 5-b Hn^r>>- 1 6- (3- (3 
15 -b h-D3r^7x-;i/) 7i-;i/) -17, 18, 19, 20-rb7;;V 

- 8 -Tif 7-D7> h - 1 3 -x>® N 

(18) (15a, 13E) -1, 5- (2, 5-W >*-^-b» -9- 
t*y-15-ti»D^-16- (3-7DD7x-jV) -2, 3, 4, 
17, 18, 19, 2 0-^7°^y;i/-8-T1f7°DX h- 1 3-a:>^ N 

20 (19) (1 5a, 1 3E) -9-^V-l 5-th'D^>-l 6- (3—> 
^n7n^7i^|/) - 1 7, 18, 19, 2 h^y;i/-8-Tif 
7°P7x h-l 3-3:>BU 

(20) (1 3E) -9-ah*V-l 5-bb'D^>-l 6, 16-^7MD 
-16 - (3-.X h + i/^^7i-;V) -17, 18, 19, 20-rh 

25 7y;i/-8-Tif7°n^ h- 1 3-^>^ 

(21) (1 5a, 1 3E) -9-^V-l 5-th'D^>-l 6- (3-^ 

445 

Copied from nm;2(i(W) on 07720/2007 



WO 03/009872 



PCT/JP02/07385 



>y;i/^7i=;i/) -17, 18, 19, 2 0-9- h^y;i/-8-7>it* 

7°D^h- 1 3-x>8, 

(22) (15 a, 5Z, 1 3E) -9-#*y-l 5 -fc 1*13*3/- 1 6- (3 
-^f^^l/7i^) -17, 18, 19, 20-rh7y;i/-8- 

5 :P1F7"P* h-5, 13-^x>l, 

(23) (15 a, 1 3E) -9-tf*y-l 5-fc|*P*S/-l 6-[3-(^ 
V^77>-2-^f;i/) 7xx;v] -17, 18, 19, 20-rh77;i/ 
- 8 h - 1 3 -x>^ 

(24) (15a, 13E) -2, 7- (1, 3-^^-7x-l/» -9- 
10 tf^y- 1 5-fc f*D*$/- 1 6- -3, 4, 5, 

6, 17, 18, 19, 2 0-^^^y;i/-8-Tif7*n^ h-1 3-xy 

(25) (15 a, 1 3E) -9-**V-l 5-t Yu*i/- 1 6- (3- (2 
-7ix;vxf-;v) 7i-;H -17, 18, 19, 2 0-fh77;i/- 

15 h-1 3-X>^ 

(26) (15a, 13E) -2, 7- (1, 4-^>^-7i^» -9- 
t+V-15-tl»D^-16- (3-^f;V7xx;i/) -3, 4, 5, 
6, 17, 18, 19, 2 0-^-^^y;i/-8-7 ? if7'D^ h-1 3-x> 

20 (27) (1 5 a, 5 Z, 1 3E) -9-tf*y- 1 5-t KP*S/- 1 6- (3 
-7DP7X-JV) -2, 6- (1, 3-^>^7x-I/» -3, 4, 
5, 17, 18, 19, 2 0-^7°^y;i/-8-7 7 1f7'D^ h- 1 3-x> 

Six 

(28) (15 a, 1 3E) -9-**y-l 5-th*P^>-l 6- (3-* 
25 f;i/7xz;i/) -1, 5- (2, -2, 3, 4, 

17, 18, 19, 2 0-^7-^y;i/-8-Tif7°PX h- 1 3-x>^ s 
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(29) (15a, 1 3E) -9-tf*V- 1 5-t Yu*is- 1 6- (4-7 

WD7i-^) -5 - [5- (5-^-^V-l, 2, 

;i/-3-^;i/) ^7x>-2WM - 1 , 2 , 3, 4, 17, 1 8 , 1 

9, 2 0-2T7*y;i/- 8-7^7^* h- 1 3-xX 
5 (30) (1 5a, 13E) -9-2T*V-l 5-tKn^>-l 6- (4-7 
Wn7i-Jl/) -1, 5- (2, 5-^>7-7Dl/» - 2, 3, 4, 

17, 18, 19, 2 0-^7"^y;i/-8-T1f7 a nXh-l 3-*>M, 

(31) (15a, 13E) -9-^V-15-tFD^>-16- (4-7 
;vtD7i-;i/) -3, 7- (2, 5 -4, 5, 6, 

10 17, 18, 19, 2 0-^7 , ^y;i/-8-7 7 if7'n7h-l 3-^>M, 

(32) (15a, 1 3E) -9-3h*V~l 5-t KB^-l 6- (4-7 
MD7i-M - 5- [5- (7- V"— 5 ^t7x>-2 

-1, 2, 3, 4, 17, 18, 19, 20-^-^^7;V-8-7 
•ifrn* h-1 3 -x>, 
15 (33) (1 5a, 1 3E) -9-^V-l 5-t FU**/- 1 6- (^7* 

]/>-i-4)vy -17, 18, 19, 2 o-:r 8-7^7^7 
h-i3-i>i, 

(34) (15a, 13E) -9-2MfV-15-fcten*S/-16- (3-* 
h^r^^^;i/7^x;i/) -1 7, 18, 19, 2 0-r h7 7;i/-5-^7 

20 -8-7"tf7°n7 h-1 3-x>^ 

(35) (15a, 1 3E) -9-^V- 1 5-t KD^rS/- 1 6- (3-7 
nD7x-;i/) -17, 18, 19, 2 0-fh77;i/-5-f7-8-7 
1f7n7h-13-i>^ 

(36) (15a, 1 3E) -9-^V- 1 5-t h*D^>- 1 6- (3-*> 
25 7D7"nmWf;i/7x-;V) -17, 18, 19, 20-rh77 

;i/-5 -^T-8-71f7n7 h - 1 3-x>^ 
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(37) (15a, 1 3E) -9-#*V-l 5-t Kn+S'-l 6- (3- (2, 
2, 2 - h U 7 Mux. h^r^^f-Jl) 7x-;i/) -17, 18, 19, 2 
0-5* h^y;i/- 5 -^7-- 8 -71f7°n7 1 3-xym, 

(38) (15 a, 1 3E) -9-^*7-1 5-t h*D^>-l 6- (3-7 
5 Dt^;i/7xr:;i/) -17, 18, 19, 2 0 -5* h => J )V- 5 -*T- 8 - 

T*?7°UXh-l 3-x.>M, 

(39) (15a, 1 3E) -9-#*V-l 5-t h*D^>-l 
>5^-17, 18, 19, 2 O-y'h^ J J]y- 5 -^-T- 8 -T^rux 
h- 1 3-x>^ 

10 (40) (1 5 a, 1 3E) -9-^-drV-l 5-h \*u*i/-l 6- fr*7 
^>-2--r;i/) -17, 18, 19, 2 0-rh7;;i/-5-^?-8- 
T-tf7°PX h - 1 3-x>^ 

(41) (15a, 1 3E) -9-^-^V-l 5-t KD^r^-1 6- (3-h 
»j7jl/tD^^jV7i^) -17, 18, 19, 20-rh7;;i/-5- 

15 ^^-8-7"tfrnxh-i 3-^>^ x 

(42) (15 a, 13E) -9-W-l 5-t Hp^>-1 6-7x~;p 
-17, 18, 19, 2 0-rF7y;P-5-f7-8-7f7D^h-l 

(43) (15a, 1 3E) -9-^*7-1 5-t Yu**s~i 6- (3-pt 
20 fJb7i-JV) -17, 18, 19, 20-rf7yjl/-5-f7-8-7 

-tfr/P* h- 1 3-x.y^ 

(44) (15a, 1 3E) -9-^v- 1 5-t KD^>>- 1 6- (3-7 
MD7i-JI/) -17, 18, 19, 2 0-t h^y;b- 5 8 - 
Tlf7D7 h - 1 3-x>i£, 

25 (45) ( 1 5 a, 1 3E) -9-^drV-l 5-t KD^i/-l 6- (4-7 
WD7i-^) -17, 18, 19, 20-Th7^;v-5-f7-8- 
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(46) (1 5 a, 1 3E) -9-tf*V- 1 5-tFD^> - 16 - (3, 4 
-y7MD7x-;b) -17, 18, 19, 2 0-Th7yjl/-5-f-7 
- 8 h - 1 3 -x>^ 
5 (47) (1 5a, 1 3E) -9-*#V-l 5-k]»n*$/-l 6- 

Ws-2-4fr) - 1 7, 18, 19, 2 0-^ h^y;i/-5-^^-8- 
7*1f7P7 h-13-x>E 

(48) (15a, 13E)-2, 3 * 7 - 9 -tf^V- 1 5 -t FP^> 
-16- (3-^DD7i-;i/) -17, 18, 19, 2 0 -=tY^ 

10 5-5 L 7'-8-^1f7°DX h- 1 3-x>H N 

(49) (15a, 13E) 1 5-t fD^>- 1 6- (3-t 
-7f;i/7x-JV) -17, 18, 19, 2 0-rh7 7;i/-5-^7-8 
-:7if7D7 h- 1 3-x>K N 

(50) (1 3E) - 9 -tf-*V- 1 5 - t KD^rS/- 1 6a-^^V- 16- 
15 7x~;i/- 1 7 , 18, 19, 2 0-rh77;i/-5-5 L 7-8-7+f7 , D 

7,h-l 3-x>K N • 

(51) (1 3E) - 9-**V- 1 5-fc KD=^>- 1 6 1 6- 
7x-;i/-17, 18, 19, 20-rh77^-5 -^7- 8 -Tif 7°D 
7 h - 1 3-^>^ 

20 (52) ( 1 5 a, 13E) - 1 5-t b*D^>-l 6 - (3-i 

f;i/7i-;V) - 1 7, 18, 19, 20-rh77^-5-f7-8-7 
if 7*07 h — 1 3-x>^ 

(53) (15a, 13E) -9 - 1 5-t f*D^>- 1 6- (4-7 
MD-3-h'J7;!/tn^f;i/7ixjl/) -17, 18, 19, 20-t 

25 h^y;i/-5-5 : -7 ? -8-^if7'n7 h- 1 3-^>^ 

(54) (15a, 1 3E) -9-tf^V- 1 5-fc FP^>-1 6- (4-7 
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-^^V7xrjl/) -17, 18, 19, 20-rh7;;i/-5 
-^T- 8 -7if 7°DX h - 1 3 

(55) (15a, 13E) - 9 -#*V- 1 5 -t h*P=^>- 1 6 - (3-* 
DD-4-7M07i-M -17, 18, 19, 20-rf7;;i/-5 

5 -f-T-8-Tif7"D^ h- 1 3-x>^ N 

(56) (15/?, 13E) -9-:**y-l 5-th-D^>-l 6- (3-# 
PD7i-^) -17, 18, 19, 2 0-rt>7;;i/-5-5 1 7-8-7 
1f7"PX h - 1 3-^>^ 

(57) (15a, 13E) -9-tf*V- 1 5-t KP^iX- 1 6- (3-* 

io ^7xzji/) - 5- (5-*;v^^ry-;i/-2— r;i/) -1,2, 

3, 4, 17, 18, 19, 2 0 5-3-T- 8 -Tifrn* 

(58) (15a, 1 3E) -9-^y-l 5-fcKP*S/-l 6- (3-^ 
DD7x^) -4- (3-tPD^WVWV-^5-^) -1, 

15 2, 3, 1 7, 1 8, 1 9, 2 0-^y^^)\y-S-^y-8-T^yuX 
h-13-^X 

(59) (15a, 1 3E) - 9 1 5 -t h*P=^>- 1 6 - (3-* 
DD7i-M - 2- (5-^-^ry-l, 2, 4-^-^it^^y-;V-3- 

>f;i/) -l, 17, 18, 19, 2 o -^>^y;v- 5-^-^-8 -7-if 7° 

20 

(60) (15a, 1 3E) 5-tKP^rS/-l 6- (3-? 
DD7xr:jl/) - 2- (5-**V-l, 2, 4-f7W--ll/-3-'f 
71/) -1, 17, 18, 19, 2 0-^>^y;i/-5-^7 ? -8-Tif7°P 
* h-13-iX 

25 (61) (1 5a, 1 3E) - 1-* h^>-9-*^y- 1 5-fch*P^>- 
16 - (3-7BD7x-^) -17, 18, 19, 2 0-5^ hvy;i/- 5 
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-3-7- 8 -71f7P7 V- 1 3 -x> N 

(62) (15 a, 13E) - 9 -#*V - 1 5 - 1 F U**/~ 1 6 - (4-7 

MD7i-;i/) - 5- (4-*;i/3K*^T\7-;i/-2-^;i/) -1,2, 

3, 4, 17, 18, 19, 2 0-;t777;]/-5-^7-8-71f7'D7 
5 h-13-x> N 

(63) (15 a, 13E) - 1 h=^>- 9 -#*V- 1 5-th'D^>- 
1 6- (4-7MD7iz;v) - 1 7, 18, 19, 2 0 -7- 

5 -3^- 8 -71f 7*n* Y - 1 3 -x>, 

(64) (15a, 13E) - 9 -:**V - 1 5 - 1 H P=¥^- 1 6 - (4-7 
10 ;i/3j-D7^-;i/) - 5- [5- (5-2j-3rV- 1, 2, 4-^ti?7!/- 

;i/-3--01/) ^7^-;i/-2--f;i/] -1, 2, 3, 4, 17, 18, 1 
9, 2 0-^7* 771/- 5 -:f-7-8-71f7*n7 h- 1 3-^X 

(65) (15 a, 13E) - 9 - 1 5 - 1 K U*i/- 1 6 - (3-7 
DD7i-;i/) -17, 18, 19, 20-^h-57;b-5 -7"7- 8—7 

15 If- 1 0-;T3r1f7P* h- 1 3-x>g8 N 

(66) (15a, 1 3E) -9-tf^V- 1 5-b h*D^>- 1 6- (4-7 
MD7irjl/) -17, 18, 19, 2 0-rh77;i/-5 -^7*- 8 - 
7 if- 1 0 -^-^7-n7s h - 1 3 -x>iK 

(67) (15 a, 13E) - 9-^y-l 5-t h'D^>- 1 6 - (3-* 
20 f-;V7ai-;V) -1 7, 18, 19, 20-rh77^-5 -^7- 8-7 

If- 1 0-^^r1f7D7 h - 1 3-x>K, 

(68) (15a, 13E) -9-**V-l 5-fcKn*S/-l 6- (3-* 
f^7^;^Wi-;V) -17, 18, 19, 2 0-7 h7 7;b- 5 - 
3-7-8-7yy°nzh-l 

25 (69) (1 5 a, 13E) -9-W-l 5-t f*D^- 1 6- (3-x 
f;i/-4-7MD7i^l/) -17, 18, 19, 2 0 --7 h 7771/- 5 
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-^T-^-T^TUTs h-1 3-x>H N 

(70) (15 a, 1 3E) -9-tf*y-l 5-t h*n=^>- 1 6- (5-* 
f;i/77>-2-^f;i/) -17, 18, 19, 20-rh7yjl/-5-f7 
-8-7if7°D^ h-1 3-x>^, 
5 (71) (15a, 13E) - 1 5 -h Fd^>- 1 6- (2-^ 

^;i/^-drt>-y-;i/-5-^;v) -l 7, 18, 19, 2 0-^h5y;i/-5 
-^7--8-Tif7-n^ h-1 3-x>$£ N 

(72) (15 a, 1 3'E) -9-^y-l 5-t h*n^>-l 6- (^>V 
77>-2-^f;i/) -17, 18, 19, 2 0-rh7;;V-5-5 : -7-8 

io -T-tfirn* h- l 3-x>^ 

(73) (15 a, 1 3E) -9-**V-l 5-t Kn*$/-1 6- (5-x 
^;i/77>-2-^;i/) -17, 18, 19, 2 0-tF77J1/-5-^7 
- 8 -7*?7UX h - 1 3 -x>^ N 

(74) (15 a, 1 3E) - 9 -Jr*V- 1 5 - 1 KndpS/- 1 6 - (4, 5 
15 -^^l/77>-2-^;i/) -17, 18, 19, 20-rh77;V-5 

-9-7-8 -7V7X2X h- 1 3-a:>^ s 

(75) (15 a, 13E) -9-3h*V-l 5-t|*n**/-16- (3-* 
^7 7>-2-^jI/) -17, 18, 19, 2 0-rh7 7;i/-5-f7 
_ 8 -^-^n* h - 1 3 

20 (76) ( 1 5 a, 13E) - 1 5-t h'D^>- 1 6 - (3-z 

hn7x-;b) -17, 18, 19, 2 0-Tb7;;i/-5-f7-8-7 
1f7°nj* h-1 3-a:>^ 

(77) (15a, 13E) -9-t^y-15-hb*p^i/-16- (3-^ 
9)V^ v^-^-y-y-;i/-5-^;i/) - 1 7, 18, 19, 20-Th77;i/ 

25 -5 -?-7-8-71f7°UZ h-1 3-x>^, 

(78) (15a, 1 3E) -9-2h3fV-l 5-t h*D=^>-l 6- (3-pt 
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h^f;i/7m;i/) -17, 18, 19, 2 0-^h^y;i/-8-Tif 
yuTs h- 1 3 -x>- 1 

(79) (15a, 1 3E) -9-^V-l 5-t\ t U^>-l 6- (3-* 
F^^f;i/7iz;v) -17, 18, 19, 2 0-rh7;;i/-5-^7 

5 - 8 -r^yxiT, h - 1 3 -x>- l -ir—)\> s 

(80) (15 a, 13E) - 9-^V-l 5-bKDdrS/-l 6 - (3, 4 
-^7WD7xr;v) -17, 18, 19, 2 0-^ h^;i/-8-:rif 

7°d 7% b — l 3-x>- l 

(81) (15 a, 1 3E) -9-2MrV- 1 5-b KD^>- 1 6- (3-? 
10 DD7i^) -17, 18, 19, 2 0-^>7y;i/-8-Zif7°D^ h 

- 1 3-x>- 1 ;k 

(82) (15 a, 1 3E) -9-#*V- 1 5-t: KD=^>- 1 6- (3-7 
DD7i-;i/) -17, 18, 19, 20-rh7y;i/-5-f7-8-7 

if7n7 b- l 3-^>- 1 -3}— ;k 
15 (83) (15o, 13E) -9-*#V-15-bKP^>-16-7i-;i/ 
-17, 18, 19, 2 O-^h^^Jl-^-^-T-S-T^ruXh-l 

3-i>- 1 -^--;k 

(84) (15 a, 1 3E) -9-tf*V-l 5-fc:KP^^-l 6- (3-* 
^;i/7^^;i/) -17, 18, 19, 20-rh7yjl/-5-f7-8-7 

20 1f7D7 h- 1 3-^>- 1 -#-;w 

(85) (15 a, 1 3E) - 9 -ir*V- 1 5-fcl*D*$/-l 6- (3-7 
MP7i-iV) - 1 7, 18, 19, 2 0-fb7y;i/-5-f7-8- 

h - 1 3 -x>- l 

(86) (15 a, 1 3E) -9-tf*V- 1 5-fc Kn*S/- 16 - (4-7 
25 MD7xrjI/) - 1 7, 18, 19, 2 0-r h7 7;i/-5-f7-8- 

7if7D7 h - 1 3 - x>- 1 
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(87) (15a, 1 3E) -9-^V-l 5-fc Fn*$/-1 6- (3-7° 
n^7i-Jl/) -17, 18, 19, 5 -?T-8- 
T^yux h- 1 3 l ;k 

(88) (15a, 1 3E) -9-^-^rV-l 5-t FD^i/-l 6- (3-h 

5 ij7WD^f;i/7ir;i/) -17, 18, 19, 20-f f7;;i/-5- 

^T- 8 -7if7-D7, h- 1 3-ji>-1 -^--;k 

(89) (15a, 13E) -9-t*V-15-t)*n^>-16- (3-i 
^7i^;i/) -17, 18, 19, 2 h 7;;i/- 5 -3-T-8-7 
yr7U7.Y-l 3-a:>- l-^--;U N 

10 (90) (1 5a, 1 3E) -9-^-^rV-l 5-h h*P=^>- 1 6- (3, 4 
-^7WD7i^) -17, 18, 19, 20-fF77Jl/-5-f7 
- 8 -7if 7°D^ h - 1 3 -x>- l ;U> 

(91) (15 a, 1 3E) -9-^-^rV-l 5-h KP^>- 1 6- (4-7 
Wn-3-MJ7jvtn^f;i/7i-ji/) - n, 18, 19, 2 0-5P 

15 h^7;i/- 5 -9 < -T-8-71f7'DX h-1 3-^>-1-^--;k 

(92) (15a, 1 3E) -9-^V- 1 5-t KD^r^- 1 6- (4-7 

;M-n-3-*^7;c-;i/) -17, 18, 19, 2 0 h^7;i/- 5 
-^T-8-^-ff7°n^ h - 1 3-j:>-1-^--;k 

(93) (15a, 1 3E) -9-^-^rV-l 5-h KP^>- 1 6- (3-^ 
20 DP-4-7;^P7x-;i/) -17, 18, 19, 20-^h^7;i/-5 

-7 t 7'-8-Tif7 , D^ h- 1 3-i>-1-^--;k 

(94) (15a, 1 3E) -9-^V-l 6- (3-^ 
^7i^) -1, 5- (2, 5-^>#-^c-l/» -2, 3, 4, 
17, 18, 19, 2 0— sT-^y^-S-TifT-n^ 1 3-x>- 1 

25 -?r— ;k 

(95) (15 a, 1 3E) -9-^V-l 5-h KD4i/-l 6- (3-^ 
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f;V7i-M - 5- (5-fc \ t u*i/*3-)]/5-7V-)]/-2-4)]/) -1, 
2, 3, 4, 17, 18, 19, 2 0 -^^^l/- 5 -^T- 8-7*if7° 
3 -xX 

(96) (15a, 1 3E) -9-**V-l 5-tb'D^>-l 6- (3-* 
5 nn7i-;i/)-17, 18, 19, 2 o-rY?;*- 5-7-7-8 -7 

if- 1 0 -;^*if 7D7 h - 1 3 -x>- 1 -*-;i/ N 

(97) (15 a, 1 3E) -9-#*V-l 5-t FO^>-16 - (4-7 
M0 7i-Jl/) -17, 18, 19, 20-rh7;;i/-5-f7-8- 

7 if- 1 o -^r^-vyux h- 1 3 -x>- 1 

10 (98) (15a, 13E) -9-t*V-l 5-t KD^>-1 6- (4-7 
MP7i^) -3, 7- (2, 5-^>*-^xxl/» -4, 5, 6, 
17, 18, 19, 2 0-^7°^y;i/-8-Tif7nX h- 1 3 -x>- 1 

(99) (15 a, 13E) -9-^V- 1 5-t 1 6- (3-x 
15 5 L ;i/-4-7;i/^D7^-;i/) -17, 18, 19, 20-r>7;;i/-5 

-?-T-8-Zif7D^>- 1 3-x>- l-#-;K 

(100) (15a, 1 3E) -9 -*-=3rV- 1 5-t b*D^>- 1 6- (5 - 
^5=-;b7^>-2-^;i/) - 1 7, 18, 19, 2 0-^h^7;i/-5-^ 
T-8-Tif7P7s h- 1 3-x>- l-^--;K 

20 (101) (15a, 13E) - - 1 5-t h'D + i/- 1 6- (5- 

if;i/77>-2-^;i') -17, 18, 19, 2 0 5 
T- 8 -Tif 7D7 h - 1 3 -x>- 1 -tf-;k 

(102) (15a) -9-tf*V- 1 5-t FP^S/- 16 - (3-* 
^Wx-jl/)-17, 18, 19, 2 0-xh77;V-8-Tif7-D7 

25 xf-;i/X7 tVK 

(103) (15 a) -9-tf*V- 1 5-t \<U*i/- 16 - (3-^ h=^> 
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^?-;i/7i-;V) -17, 18, 19, 2 0-^hr?y;i/-8-:P1f7°D7 

(104) (15 a) -9-tf*V-l 5-t KP**>-16 - (3-*&)]/7 
x-;i^) -17, 18, 19, 2 0 b 7 7;b- 5 -f-T- 8 -7if7D 

5 7#>^. 

(105) (15 a) -9-#*y-l 5-fc h'D^-l 6- (3-hU7;i/ 
^-D^^;V7i-;i/) -17, 18, 19, 20-rh7;;V-5-?-7- 

(106) (15 a, 1 3E) -9-^y-l 5-t KP^fJ/- 1 6- (3- 
10 * h=*5o<7\H/7x-;i/) - 1 7, 18, 19, 2 0 -y- V =y 7;i/- 8 -T 

1f7°D7 h- 1 3-x>^ N-^S/;i/T^h\ 

(107) (15 a, 1 3E) -9-tf-*V-l 5-fcKD*$/- 1 6- (3- 
^h^Wx=;V)-17, 18, 19, 2 0-^h^7;i/-8-^ 

-tf7°n7 h- 1 3-x>^ N-7i-;^;i/*-;V75 h\ 
15 (108) (15 a, 13E) - 9 -:fr*y - 1 5 - 1 Kn*$/- 1 6 - (3- 
^h^fJV7x-M -17, 18, 19, 20-rh77;i/-8-7 
1f7n7h-l 3 -x>i£ N-"OS;;i/^;i/^-;V7^ h\ 

(109) (15 a, 1 3E) -9-**y-l 5-fc KD*S/- 1 6- (4- 
7Mn7xzjl/) -1, 5- (2, 5-^>^-^x-U» -2, 3, 

20 4, 1 7, 1 8, 1 9, 2 0-^x7* 7 ^-8-7^707 h- 1 3-x> 

(110) (15a, 1 3E) -9-#*y- 1 5-fc FP^>- 1 6- (4-7 

MD7i-^) -5 - (5 -^>^;i/7;i/7^n;b*;w^-r;i/5 : -7'y- 

;i/-2— f;i/) -1, 2, 3, 4, 17, 18, 19, 20-^7^7;U- 
25 5-^^-8-Tif7D7 h~ 1 3-iX 

(111) (15 a, 13E) -9-^^y-l 5-bHn^S/-l 6- (3- 
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^f;V7i-;^ -17, 18, 19, 2 0-^ h^y;i/- 5-^^-8 - 
71f 7°D* h — 1 3 -rc>lg • 7^-;i/x^x;K 

(112) (15a, 1 3E) -9-*-tf-*V-l 6- (3- 
^f;i/7ir;;i/) -17, 18, 19, 2 0-^ h^y;b- 5 —^T— 8 - 

5 rif^P^ h- 1 3-x>^ N 

(113) (15 a, 1 3E) -9-^^rV-l 5-hFD^i/-l 6- (3- 

^h^^?;i/7ir;i/) -17, 18, 19, 2 o-erh^y;i/-8-7 
if7°n^ 1 3-x>^ s 

(114) (15 a, 13E) -9-tf3fy-15-hh*ndf2/-16- (3-p< 
10 f;i/7injl/) -17, 18, 19, 2 0-r h77;i/-5-f 7-8-7 

ifT'DX h- 1 3-x>-l-^;i/ t -7h^r^^;i/^r:;i/^iJ^;u^'; 

(115) (15 a, 1 3E) -9-^-^V-l 5-fc KD^S/-1 6- (3-^ 
^7i^) -17, 18, 19, 2 0-rh7y;i/-5 -3^7- 8-7 

15 -tf^D^ h- 1 3-x>-i—r;i/ ^v^yy^-h -hues^ 

(116) (.1 5 a, 1 3E) -9-^-dpv- 1 5-fc h*n^>-l 6 - (3 
Wxrjl/) -17, 18, 19, 2 0-rf7;jl/-5 -^7- 8-7 

(117) (15 a, 13E) -9-tf-*V- 1 5-fc FP=^>- 1 6- (3-p< 
20 -17, 18, 19, 20-^h^y;i/-5 -f-7- 8-7 

(118) (15 a, 1 3E) -9-^V-l 5-h KD^5/-1 6- (3-^ 

- 1 7, 18, 19, 20-fb77;V-5-f7-8-7 
25 ifi/P* h- 1 3-:c>-l-^;i/ ?uis*-}> - hV7)l*uffiMM, 

(119) (15 a, 1 3E) -9-^V-l 5-b h*P^>-l 6- (3-? 
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DD7i-;V) -17, 18, 19, 2 O-^h'p J 5 

(120) (15a, 13E) -9-W-15-tffD^i/-16 - (3- 
^DD7i-Jl/)-17, 18, 19, 2 0-^ h^y;i/- 5 -?7-8- 

(121) (15a, 13E) -9-^V-15-kFD^>-16- (4- 
7WD7xr;v) -17, 18, 19, 2 0-r h77;V- 5 -^7-8 
-71f 7"D^ h-13-x>i- xfMXrJK 

(122) (15 a, 1 3E) -9-#*V-l 5-t KD^S/- 1 6- (4- 
10 7WD7xr;i/) - 1 7, 18, 19, 2 0-t h7 7;i/- 5 -f 7-8 

(123) (15 a, 1 3E) -9-#*y- 1 5-t Kp3^>- 1 6- (3- 
^^7i-;i/) -1, 5- (2, 5 >#~f-;n-l/» -2, 3, 4, 
17, 18, 19, 2 0-^7'^>';i/-8-7 , if7'D^h-l 3-x>-l 

15 -7-;k 

(124) (15 a, 1 3E) -9-**V- 1 5-t tu^i/- 1 6- (3- 
^DD7xz;V) -17, 18, 19, 20-rh77JI/-5-f7-8- 

Tlf 7°DX b - 1 3 -x>- 1 -t*-;k 

(125) (15 a, 1 3E) -9-^y- 1 5-t Kn^S/- 1 6- (3- 
20 7U7x^l/) - 1 7, 18, 19, 20-5^^y;i/-5 -^T- 8 - 

Tifrnxh-i 3-x>^ N 

(126) (15 a, 13E) 5-t 
h'D^>-16-7iz;v-17 ( 18, 19, 20-rb77;i/-8-7 
ifT-DX h- 1 3-x>, 

25 (127) ( 1 5 a, 13E) -l-7"^7^fM^>-9-^V-l 5-t 
KP^>- 1 6-7xn;p- 1 7, 18, 19, 2 0 h 7 ; 8 -T 
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(128) (15 a, 13E) -1- (2-7^7i2^1/t^» - 
V— 1 5 — h Kn^fS/— 1 6 -7i~;i/- 1 7 , 18, 19, 

5 (129) (15 a, 13E) - 9-^V-l B-t Kn^J/- 1 6 - (4- 
7WD7x-jl/) -17, 18, 19, 20-rh7;;V-5-f7-8 
h- 1 3-x>^ • 2-^>^^-f;i/^S/x^;i/x^^;K 

(130) (15a, 13E) -9-^V-l 5-t + 6-7i = 
)V-17, 18, 19, 2 0 -f f7^;V- 8 - 7if h - 1 3 -x> 

10 |'4-7ixjK>^H^7iK 

(131) (15a, 1 3E) -9-**y-l 5-fc h*D^$/- 1 6-7i- 
;i/-17, 18, 19, 2 0-^h7y;i/-8-Tifrn^ h-i 3-x> 

& • 2 -$;^^7^ifjH7Til/ • 

(132) (15 a, 1 3E) -9-^V-l 5-t Kn^rS>- 1 6- (4- 
15 7WD7X-M -17, 18, 19, 20-rf77Jl/-5-f7-8 

-Tif^nx h-l.3-x>^ • 2-^-y-y>f;i/^^x^;i/x^^;K 

(133) (15a, 13E) -9-^V-15-kFD^>-16- (4- 
7JWD7i^) -17, 18, 19, 20-xb7y;^5-f7-8 

-T-tfm* h- l 3-x>^ • 2-^\7"^y^;i/^-drj/x^;vxx^;K 

20 (134) ( 1 5 a, 13E) -9-**V-15-t|fD^-16- (4- 
7Mn7i-Jl/) -17, 18, 19, 2 h^y;i/- 5 -3-7-8 

(135) (15 a, 1 3E) -9-tf*V-l 5-th'D^>-l 6- (4- 
7WD7i-;i/) - 1 7, 18, 19, 2 O-t 1 h^y;i/- 5 —3~7— 8 

25 -rif^DX h- 1 3 -=c>m • N-^\r^y-r;i/-N-p<^;i/>t7;w^-Y 
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(136) (15 a, 13E) -9-^-1 5-t 6- (4- 

7WU7i-;V) -17, 18, 19, 20-rh7y;i/-5-^7-8 

h-1 3-az>m ■ (4-^S/;n;^y>-l-f;i/) * 

5 (137) (1 5a, 1 3E) -9-tf*y-l 5-k 1*P*5/-1 6- (4- 
7WD7x-;v) -17, 18, 19, 2 0-;rh5?y;i/-5-5^-8 
-yif^P^ h-1 3-^>^ • N-i^-N- (2-W;V7^7i 

(138) (15 a, 1 3E) -9-**y-l 5-b h*P**>- 16 - (4- 
10 7Wn7xrjV) -17, 18, 19, 2 0-r h77il/- 5-^-7-8 

-Fifrrp* h-1 3-x>K- 2- (2- (^7D^7U) T-fe^l/ 

(139) (15 a, 1 3E) -9-;**y-l 5-hh*P^^-16 - (4- 
7WD7i^I/) -17, 18, 19, 2 0-^h^y;i/-5-^^-8 

15 -T^yuXY-l 3-x>K- 2- (2- (^7^7) 

(140) (15a, 13E) - 9 -fr*y- 1 5 -fc HD*J/- 1 6 - (4- 
7WP7i-fl/) -17, 18, 19, 2 0 h^y;i/- 5-^^-8 
-Ti?7UZ h- 1 3-x>K • ^^-^-r;P*#^^^x^y;K 

20 (141) (1 5a, 1 3E) -9-^y-l 6- (4- 

7U7i^)-17, 18, 19, 2 0-rh7y;i/-5-^7-8- 
Tif7°PX h - 1 3-:n>IL 

(142) (15a, 1 3E) - 1, 5- (2, 5-^^-fx-i/» -9 
-t^V-15-tFD^>-16 - (4-7jI/tD7x_;i/) -2, 3, 
25 4, 1 7, 1 8, 1 9, 2 0-^7"^y;i/-5-5 u T-8-7'1f7 0 D^ h- 
1 3 
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(143) (15a, 13E) -1, 5- (2, 5 >#-?x.-Uy) -9 
-#*V-1 5-t h'D^ri/- 16 - (3-^DD-4-7W07i-JV) 
-2, 3, 4, 17, 18, 19, 2 0-A^;;V-5-f7-8-7f 
7°D^ h - 1 3-x>^ 
5 (144) (15a, 13E) -1, 5- (2, 5 -4 >^~^-x~ U» -9 
-^-^rV-1 5-bKDdpi/-l 6- (4-7MD-3-hU7MD^ 
^l/7i^) - 2, 3, 4, 17, 18, 19, 20 -^r^ J )]/- 5 - 
5="^- 8 -71? 7°DX h - 1 3 -x>^s 

(145) (15a, 1 3E) -9-^V-l 5-h Kndr^-1 6- (4- 
10 7;W0 7x-;i/) - 1 7, 18, 19, 2 0-rh77;i/-5-f7-8 

-Tifrn^ h- 1 3 -^>m ■ ai^l/x^^K 

(146) (15a, 1 3E) -9-**V-l 5-t Kn*J/-l 6- (4- 
7MU7ir;i/) - 1 7, 18, 19, 2 0-rh77il/-5-f7-8 
-^■ifrnx h-1 3-x>K N 

15 (147) (1 5a, 1 3E) 5-t h*D^>-l 6- (3- 

(^>\/77>-2->f;i/) 7:r.-;u) -17, 18, 19, 20-rb7 
5 -?7- 8 -71f 7*D^ h-13-x>i, 

(148) (15a) -9-tf*V- 1 5-t FD^>- 1 6- (3-^;i/:7 

- 5- (4-*;i/#*S/f7V-;i/-2 — f;i/) -1, 2, 3, 4, 

20 1 7, 1 8, 1 9, 2 0-^-^^y;V-5-7 < -7 ? -8-T1f7 o DX^X 

(149) (15a, 13E) -1, 6- (1, 4-0^-7xrU» -9 
-tf*V-l 5-t KD^rSz-l 6- (3-^f;i/7xr;v) -2, 3, 4, 
5, 17, 18, 19, 2 0-^-^^y;i/-8-^1f7"D^ h- 1 3-x> 

25 (150) ( 1 5 a, 1 3 E) - 7 - ( 6 - 3 -4)V) 

-9-^-^y-l 5-t KD*$/-1 6- (3-^f;i/7x^;i/) -1, 2, 
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3, 4, 5, 6, 17, 18, 19, 2 0 -7% J ;U- 8 -7if 7°D^ h - 
1 3 -XX 

(151) (15a, 13E) - 9-tf*y-15-fcJ*n*$/-16 - (3- 
^W?*^) -5 - (4-5b;i/^S/^y-;i/-2— f;i0 -1,2, 

5 3, 4, 1 7, 1 8, 1 9, 2 0-^-^^y;i/-8-Zif7-D^ h- 1 3- 

X> N 

(152) (15 a, 13E) - 9-^V-l 5-t KD^J/-1 6 - (3- 
^^7i-;i/) - 5- (4-%;i/tf3ris#3rW-)] / -2-4 Jl) -1, 
2, 3, 4, 17, 18, 19, 2 0-*p*;)] / -8-T?f7'UZh-l 

10 3-x> s 

(153) (15 a, 13 E) -1, 7- (2, 5, f >*-^;n- U» -9 
-^V-15-tFn^>-16 - (3-^fjV7i~jl/) -2, 3, 4, 
5, 6, 17, 18, 19, 2 0-7^y;i/-8-^if7°D^ h-1 3-a: 

15 (154) ( 1 5 a, 1 3E) - 1, 6- ( 1, 4— f^-7xr]/» -9 
-#3rV- 1 5-b h*D^>- 16 - [3- (^>V"7^> — 2 )]/) 7 

- 2, 3, 4, 5, 17, 18, 19, 2 0-^^^-8-7 
1f7"D* h- 1 3-x>i£ N 

(155) (15a, 13E) -1, 5- (2, 5 -- T >*-^;n-l/ » _g 
20 -tf*y-l 5-fcKD*$/-l 6- [3- (^W77>-2-^f;i/) 7 

- 2, 3, 4, 17, 18, 19, 2 0 8 7° 
U7, h- 1 3-x>^ N 

(156) (15a, 13E)-3, 3-x^;-9-^V-15-tI»p* 
6- (4-7WD7z^) -17, 18, 19, 20-fh77 

25 ;i/-5-^-7-8-7'1frp^h-13-x>K x 

(157) (15a, 13E) -1, 5- (1, 4 — f >*-7 x x u >) -9 
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1 5 -t PD*S>- 1 6 - (4-7JI/tD7i-M -2,3, 
4, 17, 18, 19, 2 0 -^\7°^y;i/- 5 b ~ 

1 3-x>K„ 

(158) (15 a, 1 3E) - 1, 5 - (1, 3-^>*-7x"l/» -9 
5 -^V-15-tKD^-16 - (4-7;i/tD7i-;i/) - 2, 3, 

4, 17, 18, 19, 2 o-^r^y;i/- 8 -r^ywx h- 

13-x>8, 

(159) (15 a, 1 3E) -9-^V- 1 5-k Fn*i/-1 6- [3- 
(4- h iJ7^n^?M>S>W*y) 7i-Jl/] -17, 18, 19, 

10 2 0-f h7;;i/-5 —^-T— 8 -Tif7°D^ h - 1 3-x>K % 

(160) (15 a, 1 3E) -9-tf*V-l 5-t KP^-l 6- [3- 
(KUy>-3— f;M 1>=^>) 7x-;i/] - 1 7, 18, 19, 20-f 

(161) (15 a, 1 3E) -9-^V-l 5-hFn^rS/-l 

15 7*nW-17, 18, 19, 2 0-t 1 b ? S )V- 5 -3-T- 8 -T*?7°U 
X h- 1 3-x>^ 

(162) (15 a, 1 3E) -9-tf*V- 1 5-t h*D^>-l 6-7x_ 
71/-5- (4-*M^>f7V-;i/-2-^;i/) -1, 2, 3, 4, 17, 
18, 19, 2 0 5 8 -7if:7p;* h- 1 3-x>. 

20 (163) ( 1 5 a, 1 3 E) - 9 -a-^-V- 1 5-b KP^- 1 6 - (3 - 

^;i/7i-;i/) -5 - (4-AM^>f7 , ;-;i/-2-^;^) -l, 2, 

3, 4, 17, 18, 19, 2 0-^*y;i/- 5-^-8 -T1f7°n* 
h-1 3-x>, 

(164) (15a, 1 3E) -9-#*V- 1 5-t h*P3^>-l 6- [3- 
25 (t:'J^>-2->f;Mh^» 7i-^] -17, 18, 19, 20-f 
b5>J))s-§-3-7-8-7V7VX h- 1 3-x>^ N 
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(165) (15a, 1 3E) -9-^v-l 6- [3- 
(VVi»-4-Jfr*h*is) 7x-jH -17, 18, 19, 20-^ 
h ? S )l~ 5 -?-T- 8 -yif7U Z h- 1 3-:n>^ N 

(166) (15 a, 1 3E) -9-*^fV-l 5-t + 6- [3- 
5 (K'jy>-2->f^ -17, 18, 19, 20-rh7y;i/ 

- 5 -^T- 8 -TV h - 1 3 -a:>^ N 

(167) (15 a, 1 3E) -9-**y-l 5-fcKD*S/-16-$/*p 

^>^;i/-5- (4-;fc;w^$/?-7V— ;i,-2 --f;i/) -l, 2, 3, 4, 

17, 18, 19, 2 0-*?fr;)\,-5-?7-8-7y7'nZh-l 3 
10 -az> N 

(168) (15a, 1 3E) -9-**y-l 5-t KD*$/-1 6- [3- 
(2, 2, 2-h'JWDih^^i/) 7x-;u] -5- (4-*;v 

^^^TV-;v-2-^;U) -1, 2,3, 4, 17, 18, 19, 20 
y ;b- 5 -^T- 8 -Tif 7°n^ h - 1 3 -x>, 
15 (169) (15a, 13E) -9-^y-15-tFD^-16- [3- 
(^yy77>-2—f;u) 7i^] - 5- (4-*^^*>^-7 , V-;i/ 

-2-^;i/) -1, 2, 3, 4, 17, 18, 19, 20-^^y;i/-5 
-^^-8-y-y7°D^ h-1 3-IX 

(170) (15 a, 1 3E) -9-^y-l 5 -t h*P^>-l 6- (5- 

20 ^f;i/77>-2~'fji/)-5- (4-*;i/^^7y-;i/-2-^;i) 

-1, 2, 3, 4, 17, 18, 19, 2 0-t^^;i/-5-f7-8- 

rifrn^ h-i 3-x> N 

(171) (15a, 13E) -9-^y-15-tFn^>-16- (4- 
7;wo7x-;v) - 5- (6-*;u^+s/t;us;>-2— -1, 2, 

25 3, 4, 17, 18, 19, 2 0-^-^^y;p- 5-^^-8 -Tif 
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(172) (15a, 1 3E) -9-tf^V-l 5-tHn^^-16- (4- 
7Mn7irjV) -17, 18, 19, 2 0 -f 5 -^T- 8 
-TWuy* h- 1 3-x>gg • ^^;i/*;WN* ; E^;b^^;i/x^7 t ;K 

(173) (15 a, 1 3E) -9-**V-l 5 - b F D=^>- 1 6 - (4- 
5 7JWD7i^) -17, 18, 19, 2 0-rh7y;i/-5-f7-8 

-^if7°D^ h-1 3-x>^ • 2 - (2, 2-i?xf;K>^y^M^ 
$0 x^I/xt^K 

(174) (15a, 13E) -9-t*V-l 5-t Kn^>-1 6- (4- 
7;WP7i^) -17, 18, 19, 2 0-^h^y;i/-5-^7'-8 

10 -T^^VX h-13-x>®-2- (?^>^>-l-^;i/3!3M-JI/ 

(175) (15 a, 1 3E) -9-^V-l 5-tFD^>-l 6- (4- 
7;W07i-^) -17, 18, 19, 2 0-rh7y;P-5-f7-8 
-^if7"D^b-l 3-x>^« 2- (1 l-tf-JVy* )V 

15 ^-^r^» x^l/x^^M 

(176) (15 a, 1 3E) -9-#*V-l 5-k KD=^>-1 6- (3- 

^ji/7i^) - 5- {4- [2- ( i-x^-;u- l 

^^y— 2 --r;i/} -1, 2, 3, 4, 

17, 18, 19, 2 0-^*771/- 5-^T-8-TVrtiX h-1 3 
20 -x>, 

(177) (15 a, 1 3E) -9-^drV-l 6- (3, 
4-^bFn^7x-;i/) -17, 18, 19, 2 0 h ^ J 5 - 
^7*- 8 -7-if h - 1 3 -x>K N 

(178) (15a, 13E) -1, 6- (1, 4-^>^-7xzl/» -9 
25 -#3rV- 1 5 -t h*D3^>- 1 6 - (3- (2-^Jl/7i-Jl/) 7xX 

71/) -2, 3, 4, 5, 17, 18, 19, 2 0 -*>7ZJ)\s- 8 i-7if 7* 
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(179) (15a, 13E) -1, 6 - (1, 4-^>^-7x-l/» -9 
-jsMF-V- 1 5 -t Hn^S/- 1 6- (3- ( 3 ^;V7 7n 

- 2, 3, 4 3 5 , 1 7, 1 8 , 1 9 , 2 0 -;t7^7 8 -Tif 7° 
5 P^h-13-x>i, 

(180) (15a, 13E) -1, 6- (1, 4 f >^-7^-l^» -9 
-^V-15-th*D^>-16 - (3- (4-/^7x-;v) 7ir 

-2, 3, 4, 5, 17, 18, 19, 2 0 -tf* 8 -7if 7° 

h - 1 3-x>K> 

10 (181) (15a, 13 E) -1, 6 - (1, 4-/>^-7i-l/» -9 
-tf-^V-l 5-bKD^>>-l6 - (3 - (4-MJ7MD^Wi 
7^-;]/) - 2, 3, 4, 5, 17, 18, 19, 2 0-t7^;;i/ 
- 8 h-1 3-x.>Ms 

(182) (15a, 1 3E) -1, 6- (1, 4-0^-7iXl/» -9 
15 -tf^V-l 5-tFD^>-l 6- (3- (3, B-yhU7^nyf 

il/7x-jl/) 7x-;i/) -2, 3, 4, 5, 17, 18, 19, 2 0-t7 
^7;i/-8-7-1f7*P7> h- 1 3-x>^, 

(183) (15a, 13E) -1, 6- (1, 4H>^-7i-l/» -9 
-^V-15-tKn^-16 - (3- (4-t-7f;i/7x-;i/) 7 

20 i-JI/) -2, 3, 4, 5, 17, 18, 19, 2 0-^7^7;i/-8-7 
ifrn* h-1 3-x>^ 

(184) (15 a) -9-^-^V-l 5 -fc Jtp^-i 6- (3-7x-;i/ 

7i-M - 5- (4-#;i^*^T\/-;i/-2->f;i/) -l, 2, 3, 

4, 17, 18, 19, 2 0-^-7^7;i/-5-^7 7 -8-T1f7 , P7s^X 
25 (185) ( 1 5 o) - 9-t*y-15-kh*D+J/-16 - (3- (4-^ 
^7x-;v) 7i^) - 5- (4 -*;v^^r^^7*^— 2 — r;i/) 

466 

Copied from 09(i26099 on ()7/2(i/2()()7 



PCT/JP02/07385 



-1, 2, 3, 4, 17, 18, 19, 2 0 -a***;;!/- 5 8 - 

(186) (15 a) - 9 -Jr*V-l 5 -t h*n*i/- 16 - (3- (4-* 
DD7x-;i/) 7x-;b) - 5- (4 -%)ltf*i/3-7V-»- 2 - j )V) 

5 -1, 2, 3, 4, 17, 18, 19, 2 0 J )V- 5 8 - 

(187) (15 a) -9-^-drV-l 5-tFD#S/-l 6- (3- (4-* 

Ri^7xz;i/) 7i^) - 5- (4-*;i/^^>^Tv r -;i/-2--r;i/) 

-1, 2, 3, 4, 17, 18, 19, 2 0-t^^^;i/-5-f7-8- 
10 Tlf^D^X 

(188) (15a, 1 3E) -9-*#V-l 6- (3- 
(^-7^U>-2->f;W 7x^1/) -17, 18, 19, 20-rh7y 

;u-5 -^T-8-Tif7-D^ h- 1 3-x>K„ 

(189) (15 a, 1 3E) -9-^V-l 5-t h*P^>-l 6- (3- 

15 (^>^**-y-i/-;i/-2— f;i/) 71^) -17, 18, 19, 20- 
7 1 s-^T'-s -Tif7°n^ h- 1 3-x>gfc. 

(190) (15 a, 1 3E) -9-^-drV- 1 5-b Kn^r^-1 6- (3- 

(^^W-;i/-2-f;i/)7x^) -17, 18, 19, 20-r 

h77;i/-5-^T-8-^if7"D^ h-l 3-x>^ 
20 (191) (15a) - 9-W-15-tl«D^>-16 - (3 - (t7^ 

i/>-2-f;i/) 7x_jH - 5- (4-*;v^i/^-rV-;i/-2-^;i/) 

-1, 2, 3, 4, 17, 18, 19, 2 0 * S 5 -*T- 8 - 

(192) (15 a) -9~#*V-1 5-t h*D=^>- 1 6- (3- (^W 
25 **W—J)/-2-4))/) 7x~;i/) -5- (4-*;i/^^>^y\/™;i/- 
2 _^ ;I/ ) _ lf 2, 3, 4, 17, 18, 19, 2 0-^^;;V-5- 
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(193) (15 a) 5-tFn^>-l 6- (3 - (^W 

5 u 7 , \/-;i/-2-^;i/) 7x-;v) - 5- (4 -*;i/^^^>^^\;-;i/- 2 

--OV) -1, 2, 3, 4, 17, 18, 19, 2 $ J )V- 5 ~3\ 

5 ^-S-^if^n**^ 

(194) (15a, 1 3E) -9-^V-l 5-h KD^r^-1 6- (3- 

(-rv^>HU>-2--r;i/) 7x-;v) -17, is, 19, 20 -^h 

5-^-T-8-T^yuX h- 1 3-3:>^ 

(195) ((15 a, 13E) -9-#*V-l 5-tFo^-l 6- (3 
10 - (-f >K-;i/-5—f;V) 7x-jl/) -17, 18, 19, 2 0 -y^h? 

5 -f-r- 8 -Tif7*n^ 1 3 

(196) (15 a) -9-^^rV-l 5-tFn^>-l 6- (3- (4 V-f 
>h*U>-2-^;P) 7i-Jl/) -5 - (4-*;i/^^r^5 : -T\;-;i/-2- 
^;i/) -1, 2, 3, 4, 17, 18, 19, 2 0-^^^;;i/-5-f7 

15 -8-^1f7°n^^>, 

(197) (15 a) -9-^V-l 5-tb*D^>-l 6- (3- (-f > b* 
— ;v- 5 --HI/) 7x-JV) - 5- (4-*;i/^^r^>f-7'^-;i/-2-'l';i/) 
-1, 2, 3, 4, 17, 18, 19, 20-t^^y;i'-5-f7-8- 

20 \±*(d>s>7 u?*x h u stt^i&B 1 5 tsf^bim 
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